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Here’s How This Book Will 
Save You Hundreds of Dollars 


HIS amazingly comprehensive vol- 
ume shows you how to do yourself 
all of the jobs around the house that 
have long needed doing—and a lot more 
you've wished could be done. In sim- 
ple, practical language and pictures it 
shows you not only how to make your| 
own repairs on your Plumbing, Wiring, 
Electrical Appliances, Masonry, Plas 
ter, Heating System, Furniture, etc. 
but also how to make valuable improvements) 
in your home, from a new closet to a whole’ 
new roof—from a new floor to a whole new} 
- modern kitchen. 
No longer need today’s high labor costs| 

keep you from having the kind of-home you'll] 

be proud of—attractive, smooth-running, free] 

and equipped with every com. 
SOMPLETE GUIDE makes even the 
most unfamiliar job easy to do—and fun to 

Here Is Just a Partial List of the Hundreds of = So, 53 the trill of watching your hom 


“How-To-Do-It’ Articles in this One Book: luxury, comfort and value, 
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Here’s Everything You Need to Know to Do Your Own 
ing, Beautifying, Modernizing, Converting! 


The A to Z of CARPENTRY, PLUMBING, PAINTING, 


FURNITURE REPAIR, HEATING SYSTEMS—all in one book! 3 


DECORATING, WIRING AND APPLIANCES, MASONRY, 


ake a New Kitchen, Game Room 
or Bathroom! Build an Extra 
\partment and Live Rent-Free! 


re's 1,001 methods to help make your house more 
‘ble—and_add hundred: nds of dol- 


. Net 
that dangero in the baby’ 
‘sister's room? ‘a. garden walk? 


new linoleum floor? Get better winter heat 


basement or attic into a 
ive yourself a rent income 
y well. off ‘00d part or all of your 
TBortgage payments and other expenses 

roi fe these improvements yourself, 
Drisingly little cost, with the help of The Com- 
te Home Handyman's Guide. 


is book assumes no mechanical knowledge or 
It on your part. I from the very Dexin- 
faining t and use tools and 

led information 


| out. More than 1,000 ILLUSTRATIONS, ac- 
ately and explicitly drawn, make the complete 
iructions easy to follow, 

ie for your home. Tt wil tonishingly 
vit cost many times over within a short time? 
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OPPORTUNITY has a long arm 


ISN 


even necessary to go half-way to meet 
ean It seeks out the man who has prepared 


himself for advancement. 
e 


1.C.S. training is one of the effective forms of 
preparation. When you have mastered an I.C.S. Course, 
you're ready and able to take on larger responsibilities 
in your chosen field, 


In a single period of four months, 1.C.S. has 
received as many as 1,920 student letters reporting ad- 
vancement in salary and position. Graduates include 
the presidents. board chairmen. chief technicians of 
some of the largest industrial, transportation, publish- 
ing and other enterprises in the nation. 


You can get ready for Opportunity as they did, 
Mark and mail the coupon today and be prepared for 
tomorrow's rewarding openings. 
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SMOOTH 


inside 
and out 


You may keep yo 
ccar bright and shiny’ and feel that you are do- 
ing all you can to keep it smooth looking on 
the highways. But to be really smooth, your 
car must also be smooth running and trouble 
free. And it is eusy with Pyroil. 
il ives oil the property of clinging to 
cylinder walls so that every stroke of the 
cylinder, from the time you step on the starter, 
4a cushion of Tubs 
—it dissolves sludge. 
Ask your xas station attendant to add Pyroil . 
and add smooth miles to your car. 


GIVENE iit tiker co 
=is yours for the sskingAent 


PYROIL for Aircraft Engines 


Uup 10 50¢ pieces 
aRe paid 


PYROIL COMPANY 
323 Main Street, La Crosse, Wisconsin, 


I want my car to last and run properly. Please tell me 
more about Pyroil and how it can accomplish this for me. 


Name. 


Address 


City oF Town. 


Inventions 


Robot Cleans, Paints, Dries... 
Photogr. 


World’s_Fastest_Camera...., 
Camera_on Broom Shoots ia 
Photo Ideas And Equipmen 


Mining Silver in Your Darkroom. 
Mechanics & Shopwork 
“Workhorse” Carries Your Tools. 
Post Lamps to Mark Your D1 
Line Spacer for Drafting. 
Hand _Beveling and Chamfering. 
TSquare Rolls _on Gears 


eae 5D 
160 


cep: L 
Malin Your Own Rotary Planer. 
Pipe Seals Garage Doors, 
Acid-Core Solder Is Leakproof. 
Two Clamps Make a Big One. 


in; 
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Mechanics & Mi 
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ce Design Cut in Cai 
ess Ashtray is Hand 
Models Duplicate Real Hor 
Heat Repairs Plastic Toys. 
alee Reflects Radiant 


ii ‘den Attic Stairs Fold Up. 
sel Rack Protects Edge: 


& Electricity 


Felt Pads 2 Record Slip 


TEE | 


r ke. 
What's Your Ingenuity Quotient 
Aids to Modern Living. 
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All cars have TIRES but in the lowest-priced field 
‘only PLYMOUTH has SUPER-CUSHION TIRES 
|AFETY-RIM WHEELS 
.,imogthartunning Super Cushion Tires 
‘up road shocks from the sid 
They reduce chances of 


Big 
soa 
below. 
but, if troubl 


tion of new, 


All cars have FILTERS but in the 


lowest-priced field only PLYMOUTH has an 
OILITE GAS FILTER 


Isn't your one best buy among lowest-priced cars the one 
that’s most like high-priced cars? 


You're the judge of that and you're the one to judge 
the cars. You'll find that Plymouth has 20 of 21 features 
found in most high-priced cars — far more than any other 
low-priced car. 


And what's more, Plymouth gives you the extra value 
of Super-Cushion Tires on new, wider Safety-Rim Wheels, 
trouble-free gas filter, Safe-Guard Hydraulic Brakes a third 
more efficient, and many other great engineering advances. 
Judge for yourself the one best buy! 


2ND INTERNATIONAL MODEL PLANE CONTEST 
Sponsored by Plymouth Motor Corporation + Subsidiary of Chrysler Corporation 


AUGUST 18-23 + DETROIT, MICHIGAN 
‘Ask your Plymouth dealer for full information 


IF IT’S VALUE YOU WANT IT’S PLYMOUTH YOU WANT 
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AXvrex Bell Laboratories engincers have de- 
signed a new talking circuit, they measure its 
characteristics by oscilloscopes and meters. 

But a talker and a listener arc part of cvery 
telephone call, and to satisfy them is the pri- 
mary Bell System aim. 

So, before the circuit is put into operation, 

pund jury” listens in, An actual perform- 

ance test is sct up with the trained cars of the 
jurors to supplement the meters. 


BELL TELEPHONE LABORATORIES 


INVENTING, DEVISING AND PERFECTING FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 


© EXPLORING AND 
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The 
which the other engi 


1r in the foreground talks over thi circuits 


ngin 
ver sets up on @ “circuit simulator.’ 


As syllables, words, and sentences come in 
over the telephones, pencils are busy over score 
sheets, recording the judgment of the listeners 
on behalf of you and millions of other tcle- 
phone users. 

Targets of the transmission engincer are: 
your easy understanding of the falker, the 
naturalness of his voice, and your all-around 
satisfaction. To score high is one of the feats 
of Ball System engineering. 


“What's he got 
that I haven't got?” 


LOOK at the successful men 
you know. “What have they 
got” that you haven’t? 

Very little, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra—may get that same 
Profitable knowledge and ability—that same 

lence and aggressiveness—if you are will- 
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 38 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou- 
sands of men and women—many just like you 
—have done, you should be able to do. 


You need not leave your home or interrupt 
your job; you need pay comparatively little 
money. But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply it on the job tomorrow. 

How much do you want success— more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
—and can be for you. 


LASALL 


LASALLE Extension University 
4 Correspondence Tustitution 


Dept. 683-R » 417 S. Dearborn + Chicago 5, lil. 


Iwant to know how LaSalle can help me win success 
in the field I have checked below, Please send me 
your free 48-page booklet about that field and your 


‘OSalesmanship 
OkMective Speaking 
OBusiness Management 

(Business English 

Law: LLB, degree 

OForemanship 


EXTENSION UNIVERSITY 
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—~m ELECTRONIC KITS -s— 


For HOBBYISTS and EXPERIMENTERS 
HEATHKIT 3-TUBE ALL-WAVE RADIO - 


INTERPHONE 
110-volt AC operation 


2-WAY CALL SYSTEM KIT 
‘An ideal way to learn radio. ‘This 


anal esi ‘san comimaipaatunn {IER Wiswenme een ieee 
tystem for homes, omees, tac. ; HIM, {ubee, and al 
Coe: tee, Monegan: one 


electronic baby watcher, | {his a good radio training course 
aay” to saremble. with every | GOveTS, efor, broadcasts and 
part rupplied incluiog simple { Rinetaiige at, Odtes Bast 
instructions. Distance up to 1/5 i narg ar gt ee =. 
Shipping Wt. 5 Ibs, Malle. Operates from 110-V A.C. { available. Add postage for 3 Ibs 


$14.50 3 tubes, one master and one 7 Heathkit Beginners! Radio 110-volt (spe 
Femote speaker 


£ Heathkit Beginners: Radio, naiters {3 pe 
GN58 GENERATOR 


(2 tubes, ho rectisers 
Heaaphones for either type HS. 30 per set 

Makes excellent home lighting plant, 

operated by "wind ‘propeller water” 


} 2ic™ permanent magnet loudspeaker for either type 81.05 
2 Batteries, complete kit for battery type set a3 
fail "gae engine, or hai 
Reduction “gear allows f 


a i & MIDGET TRANSMITTER KIT 
At cslow ape 


output 
plies 6 volts at 


= Complete Kit to assemble a 1 Watt 


Hasamp.r das, Wola 13 amp creel eine, rae 
stage fansimitter, including tube and crys 
fore ‘ios, POE $7.95 Bo tat Range up. to 00 mites Only 


$1.95 Her se ene, accent a; $305 Marya Pee 
Dynamotor C—Input 28 volts, output’ THE NEW 1948 HEATHKIT 5” 


5.95 er tts |, OSCILLOSCOPE KIT 
$5.95 Dvvatioior Bnput 6 or x2 volts, | Servicing eivinin, and “at radi. 8 
‘output 300 volte at 160'MA, Ship: {wbes including OBPI cathode a 


£ Compensated ‘vertical, and ‘iorizontal 
GENERAL ELECTRIC TRANSMITTE! 


RECEIVER: amplifiers and 15 cy to 30 KC sweep Fe 
FOUNDATION cru armen ents (Te 


A baat eure ar 
Sei ing a | WHITH FOIL LITRNATUHE ON 
Se halt tere ate! 
Beacon Oa aerial 

Itoh aa 


GENERAL ELECTRIC BC 645 © 


TRANSCEIVER ~~ | +32 taste micropHone 7 H 


A brand, new two-way com: / One of the, army's finest built by 
munication set which cost the | Kellogg. “ideal Yor public address 
Army over £400.00 and is ideal ° tranamiiters. ete, $2.95 
Between house and cars, ome, ; “a4 Postage for 5 Ibs. i 
service trucks, ambu 


J G. E. CIRCUIT BREAKER 


2 $2.95 Limninace fuses, “50 AMIS BO vou 


new’ citizens band. Supplied 


complete with 13 tuber and Tating. “Add postage for 4 tbs. 
Conversion invtrictions to oper 

i ge for 23 pounds. A8* Pot MINIATURE MOTOR w 

Y NEEDED 24V,D.C._ size 147% 

; PEIOIG Dynamator for 12 Ha? Saad postecs $2.95 


$3.95 


Eee 
rc weer oor 


house current 

Sie" Microphone 
one Transformer $1.00 
Speaker for BC 645 $2.80 


$14.95 
ae 00 


ee) MA HEATH <OMPANY 
pee * rt DEPT. S BENTON HARBOR, MICH. 
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AUDELS REFRIGERATION & 
CONDITIONING GUIDE 


xoAlR CONDITION 
Saas Beigel 


RADIO! 


w 
= 
Ss 
= 


SHEETMETAL 
DICTIONARY | 


aL 
AUDELS AUTOMOBILE GUIDE. 


cle tray reer 


! 


"a auto tope a 
elnes ages, fully’ Mustrated. 33" chapters, Indeed. A 
Standard ‘bock for mechauics. ‘New fuid drive covered. 


AUDELS DIESEL ENGINE MANUAL. $2 ‘ead ADDEES 


‘A practical, cone yo with questions and See Sic ANICS | 


theors. operation 
site 
Wee tals plainly Breueht out, this 
book is of extreme value'to ecgioeers, uperators d students, 


 lagram is comp) 
‘xplanatry, Lilgly Endorsed Pocket Caspaaion, 


AN AUDEL GUIDE IS A GOOD FRIEND! 
‘Step Up Your Own Skill with the Proctical Focts ond Figures of 
Your Trade. Save time and money with right methods, short cuts, 
jas. CHECK NOW! You con look over ony 
in your home. Start the Eosy Payments if satisfied. 


Peewee CUT HER Eee 


Important tate, gure, poltern In every Taagsage Ret de 


"Aupet, Publishers, 49 W. 23 St, New York 10, N.Y. 

APATTERN. LAYOUTS, © Pease mail me for 7s tics tbe books 
1 Workers" Cazout Mi Bmarked (X) below. I agree to n 7 days on each 

220k oF set ordered, and to fur $1 9 month on 

each book or set ordered until 1 prive, 
phases of J] _1f Lam not satistied with Gui 
a Fressdure (DAudels HOUSE HEATING GUIDE 


Aunts PANSWERS ON 


Including 


ie 
‘Tatrame 


s4 


‘Audels POWER PLANT ENGIN 
1 “Adel PUMPS, HYDRAULICS & A Compressors 


| andote| 


ATIC: 
Aup is MAT HEYOR RECHANICS, 14 


Manemstics for howe sudr  retcence 
eal mathematies. fe ie iow te 
ity correct methods covering complete review. Tila & Indexed. 


N! OOK OF 
AUN Sida CTRICIT 


portant ‘leet 
me Wiring. Radio, Principles, 
fal understanding of electeiely 


AUER Abicia uie 


AUDELS ELECTRONIC DEVICES. .....$2 
‘Tells What You Want to Know About Flectrie Eve. Easily Uater- 
ood, Co jectrie cela & thelr applications, Ampllters, 
fiivminar Photocall, tubes, Obm's Law, 
‘wiring diagrams, ee, 

rE. $1 


AUDELS WELDERS GUI 


RES i, 7) Ss ee ee VR 


“A coociae, practical text on operation de maintenance of ail welding 
machines tor all mechantes. Over 400 pages, illustrated. Covers ail 
Methods of electric and aestylene welding Including airplane work 


[occupation 


AUDEL, Publishers, 49 W. 23 St.,N.Y. 10 gempioyea by. 


aune 1945 9 


What Strange Powers 


Did The Ancients Possess?’ 


BY important discovery relating to 
mind power, sound thinking and cause 
and effect, as applied to self-advancement, was 
known centuries ago, before the masses could 
read and write. 


Much has been wniten about the wise men of 
old. A popular fallacy has it that their secrets 
of personal power and successful living were 
lost to the world, Knowledge of nature's laws, 
accumulated through the ages, is never lost. 
At times the great truths possessed by the 
sages were hidden from unscrupulous men in 
high places, but never destroyed. 


Why Were Their Secrets 
Closely Guarded? 

Only recently, as time is measured; not more 
than twenty generations ago, less than 1/100th 
of 1% of the earth's people were thought 
capable of receiving basic knowledge about the 
laws of life, for it is an elementary truism that 
knowledge is power and that power cannot be 
entrusted to the ignorant and the unworthy. 
‘Wisdom is not readily attainable by the gen- 
eral public; nor recognized when right within 
reach. The average person absorbs a multitude 
of details about things, but goes through life 
without ever knowing where and how to ac- 
quire mastery of the fundamentals of the inner 
mind—that mysterious silent something which 
“whispers” to you from within. 


Fundamental Laws of Nature 
Your habits, accomplishments and weaknesses 
are the effects of causes. Your thoughts and 
actions are governed by fundamental laws. Ex- 
ample: The law of compensation is as funda- 


mental as the laws of breathing, eating and 
sleeping. All fixed laws of nature are as fasci- 
nating to study as they are vital to understand 
for success in life. 


You can learn to find and follow every basic 
law of life. You can begin at any time to dis- 
cover a whole new world of interesting truths. 
You can start at once to awaken your inner 
powers of self-understanding and self-advance- 
ment. You can learn from one of the world’s 
oldest institutions, first known in America in 
1694. Enjoying the high regard of hundreds 
of leaders, thinkers and teachers, the order is 
known as the Rosicrucian Brotherhood. Its 
complete name is the “Ancient and Mystical 
Order Rosae Crucis,” abbreviated by the ini- 
tials “AMORC.” The teachings of the Order 
are not sold, for it is not a commercial organi- 
zation, nor is it a religious sect. It is a non- 
profit fraternity, a brotherhood in the true 
sense. 


Not For General Distribution 
Sincere men and women, in search of the truth 
—those who wish to fit in with the ways of 
the world—are invited to write for a compli- 
mentary copy of the sealed booklet, “The Mas- 
tery of Life.” It tells how to contact the librarian 
of the archives of AMORC for this rare knowl- 
edge. This booklet is not intended for general 
distribution; nor is it sent without request. It 
is therefore suggested that you write for your 
copy to Scribe E. GZ. 


The ROSICRUCIANS 
[AMORC} 


San Jose California 
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LEARN RADIO 


BY paces ICING IN SPARE TIME 


As part of my Course, 1 send you the speaker. tubes, 
chassis, transformer, loop antenna, EVERY THI 
heed to build this modern, powerful Radio Re 
Addition T'send you parts to build other real Radio 
its, some of wh 
= pictured below. You use 
material to get practical 


You Build and Experiment 
With This MODERN RADIO 


AND MANY OTHER CIRCUITS 
WITH KITS OF PARTS | SEND YOU 


AE sa, ret 


SEE What WRI Can Be Foe To 
inal Rd sat FREE 


are Rs 
SAF Glo iepaie” Bisines ds 


|| VETERANS 


You 
this 


under ( 


— 


Pe 


SMITH. President, De 
tra Nationa Led enrere 


L. Bill. 
Mail Coupon, 


My Course Includes Training in 
TELEVISION e ELECTRONICS 
FREQUENCY MODULATION 
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Increasing your hold on your job 
ing yourself a chance 


for advancement 


“The Croft Library of 
,, Practical Electricity 


[tome Aaaces 
| tte 


WEasTERS. 
NEW INTERXATIONA 
DICTIONARY. 


faequired the rights to pub- 

lish Webster's 

with each new edition, Merriam has ¢ 
ged the scope and w 

original work, until to 

‘Wrnsrre nee equally important in identifying * 

Supreme Authority.” Ask for Wensten’ 

Edition—t 


atantly en: 
hh Webster's 


Mass, 


“THE SUPREME AUTHORITY” 
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MODE mower SHARPEN 


PROFITS 
and 
SPEED 


INCREASES PROFITS * 


INCREASES 
FOR LAWN MOWER SHOPS + 
FIXIT SHOPS * LOCKSMITHS * 
HARDWARE STORES * GOLF COURSES + SCHOOLS 
PARKS = PLAYGROUNDS + INSTITUTIONS + 
CEMETERIES * AND ALERT INDIVIDUALS! 

wers * Hand, Power or 


All reel type mowers, from S-inch edgers to Minch power 
mowers, are quickly sharpened to extreme ends of both Ielt 
and righe twist reel blades. Handle, wheels, roller and motor 
remain in place when sharpening is in process, Bed knife is 

‘ame brackets that hold mower in grinding 


‘compact, ea8y {0 opet- 
Sharpens wood chisels, joiner knives and 
planer blades without extra attachments, 


Skate Sharpener Attachment Available 
Send For Free Bulletin No. 


.-to go to College? 
-- or to enter a Profession? 


(uh a0 Account 
Teaching. octal Work, 
Untomatry, Bmbalming, CNrepedy. 


-.0F = an Office Position? 


MUST fnlsh High Schoo! 
“our almplifed, High 'Schoel_ Course 
AL PAST an Your tine ‘and abilities 


a Equivalent ton 
bat ‘bre-prafeaslonal 


‘cznminat ion 
“Great tor i ects 

Sete, Tw ult, ay 

Tnd7~-endersed hy 


Diploma, 
ec i 


Many Finish in 2 Years 
oo 
1, American School, Dept. HAA6, Drexel Ave. at S8th St.. Chicago37 


Gegtlenen: Send te FREE tnferation corering geal tran 


ects checked below. ‘No cbligatio 


EAT FIELDS 


- Get Ready QUICK 
at COYNE / 


Conditions today are different. Many “one-operation” jobs that pay well 
‘will not last. Plan for steady pay and advancement by training NOW. 
Come to the great shops of CONE in Chicago, for “allearound: 

in Electricity or Radio-Television—the 2 great opportini 


LARGEST, OLDEST, BEST EQUIPPED 
SCHOOL OF ITS KIND IN THE U.S. 


NOT “HOME-STUDY” COURSES Pick Field You Like 
ur famous'*Learn-by-Doing” metliod gives you practical experience on 
A massive outlay of equipment. Not by Correspondence but eral oben —Mail Coupon for 
‘work plus necessary theory. Vou are trained right here in the great Coyne 
shops that has been training men and young men for over 49 years. Big FREE Book 
Whether you prefer 
Electricity, or, Radio, 
sa : rain on actial equi 
INCLUDING INDUSTRIAL ELECTRONICS A kre Sct now, cven greater growth ment, at Coyne. We 


Big future in Power Plant Work, Mo- for Construction, Tex 
tors, “Armature Winding, Home nd Shoots 
Factory Wiring, Appliances, Refriger= 


have'a big, fully illus 
trated book on each 
course, and we'll ‘send 
you the one you want, 
‘without obligation, Mall 
coupon — TODAY. 


REI RENGEUATION Crea 


ation now included with either our |® 
Electrical o Radio Course. 


it 
500 5. Ps St, Dept. AMI3H,Ct 
Send me your BIG FREE BOOK — for the 


bay, in easy monthly payments alter 
raduation, Many ear while learning. 


Founded 1990 resident 


1. w. COOKE. 
ELECTRICAL AND 

RADIO SCHOOL 
500 So. Paulina Street, Dept. A8-73H, CHICAGO 12, ILL. § 
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I Train You RIGHT by Sending You 8 BIG KITS of Radio Equipment 
including A POWERFUL 6 TUBE SUPERHET 
RECEIVER and 16 RANGE TEST METER! 


no previous experience in Radio. My 


es eed 
0 


LD-TEST-REPAIR RADIOS By Working with YOUR HANDS! 


a Oh 


AT HOME 
JOURS 
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In Radio, Elect 
Hagio Diagrams and Symbol 


SPRAYBERRY ACADEMY of RADIO 
FL SPRAYBERRY, President 
Room: 5568, Sprayberry Bidg.. Puebie, Colorado L ” 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor, 
unless he is familiar with such matters, to engage a competent 
registered patent attorney or agent to represent him. We 
maintain a staff of registered patent attorneys ready to serve 
you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a ‘Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Registered Patent Attorneys 
82-F District National Bidg., Washington 5, D.C. 


Registered Please send me copy of "Patent Guide for the Inventor” 
f Set Ses" Stated ovation” form. a request dose 
Patent i . 
Attorneys espa 
| oy ——_______is 
i (Please write or print 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


82-F District National Building + Washington 5, D.C. 
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Send check or cash~Shipped prepaid unless 
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NATIONAL JOBBING COMPANY 


1703 No. 24th St. Dept. S. Omaha. Nebr. JJ 
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Letters 


“Why Hurry for that Harp?” 


Devon Francis and John F. 
March issue is excellent. The  so- 
lustrated statistic on the front cover and the 
two pages. of pictures showing 
troublemakers should cause a lot of serious 


colored 


ig. 

Best of all we liked the Seven Keys to 
Safety but feel that two more keys could be 
added with excellent results. One is to know 
of the basic shapes of highway 
prising how many do not know 
these, so that they may start compliance 
e lettering on the 
» would be simply 
that before crossing railroad trac! 
ks are clear both w 
important because each year an 
people are killed and 4700 


D. E, Muatrorp 


In its re 
public safety—"Why be in a Hurry for that 
Harp?"—the New York Central sums up th 
good advice in the following three sugges 
tions: “I. Heed the highway signs. The 
there to help you-protect you! 
down for highway and railroad crossings— 


so that you can always stop, if necessary. 
You may never get a second chance. 3. At 
| all railroad crossings, look and listen, Before 


starting across, be certain the tracks are 
clear both ways, Gambling with death is 
the poorest gamble in this world~and the 
quickest way to get into the next world, 
Don't be in a hurry for that harp! Lose a 
second and save a life—your life.” 


Happen to You 


Sir: 

. You describe the cover illustration 
on the March issue as showing a situation 
comparable to a head-on collision at 30 
m.p.h. To be sure, the car would be travel- 
ing 60 m.p.h. when it reached the ground, 


NWN TORS 
patent laws encourage the 
development of inventions 

The Rules of Practice of the U. S. Patent Office advise—unless an 


inventor is familiar with such matters—that he employ a competent 


registered attorney or registered agent, as the value of patents depends 


largely upon the skillful preparation of the specifications and claims. 


The firm of McMorrow, Berman and Davidson is registered to prac- 
tice before the U. S. Patent Office. Additionally, it maintains a staff 
of attorneys able to readily understand inventors’ disclosures, to advise 
concerning patentability, and to prepare appropriate specifications 
and claims for filing with the Patent Office. 

If an inventor believes he has an invention, a search of the most 
pertinent prior U, S. patents should be made and a report obtained 
relative to its patentability. Where such report indicates that the 
invention appears patentable, in order to secure protection, diligence 


should be exercised in making application for a patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © TRADE MARKS  ~— COPYRIGHTS 
142-H VICTOR BUILDING, WASHINGTON 1, D. C. 


Rogistered Patent Attorneys 
142-H Victor Building, Woshington 1, D. C. 


Send me further perticulors os to patent protection and procedure ond “Invere 
tion Record” form ot once. 1 understand that this request does not obligate me. 


City. State. 


| H McMORROW, BERMAN & DAVIDSON 
9 ks 


---(WRITE OR PRINT NAME CLEARLY) -=. 
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and the actual speed of collision of the two 
cars would also be 60 m.p.h., but striking 
the ground, which is practically immovable, 
and striking another car are two different 
things. Actually a head-on collision at 30 
m.p.h. is about the same as striking an im- 
movable obstruction such as the ground at 
30 m.p.h., for in each case the car's for- 
ward progress would be instantaneously 
stopped... . 

So I suggest that your illustration shows 
a head-on collision at 60 m.p.h, for each 
car, while the 30-m.p.h. collision would be 
comparable to a 30-foot drop, about a three- 
story building. 

... My desire to drive off a three-story 
building is little stronger than that for driv- 
ing off one of nine stories, and looking at 
your picture makes me wonder if I ever 
want to drive 60 again, so even though in 
error it still makes a very good point. 

Rayaoxp C, Taunow 


Madison, Wis. 


... May I suggest that your error may be 
in your conception of a collision? ... If 
. traveling at the same speeds 
in opposite directions collide, each car ex- 
erts the necessary eq ¢ force. Clearly 
1g each other at a speed of 
h. receive only as much damage as 
had hit a viaduct or fallen from 


Hanon J. ANDERSON 


Flint, Mich. 


In its enthusiasm to make a point, PS was 
led slightly beyond the realm of ordinary 
physics. But even corrected figures don't 
make much  difference—unless you figure 
you'll only be half as dead, Since most 
highway speeders operate closer to 60 
mph. than 30, PS'’s cover is still grimly 
realistic. Smashing into a car at 60 is the 
same as hurtling off a nine-story building— 
and who wants to do either? 


Good Driving Gets Around 


Sir: 

« Praise to authors Devon Francis and 
John F. Stearns on their splendid article of 
safety, “Good Driving Is a Habit.” 

The Sacramento Police Department, 
Traffic Division, headed by Chief P. J. 
Bennett, asks permission to use part of this 
story and, if possible, to secure a cut, mat, 


PATENT PROTECTION 
for INVENTORS 


A PATENT IS A VALUABLE RIGHT 


On the basis of a constitutional provision Congress has established a 
system under which inventors may secure the exclusive right to pre- 


vent the unauthorized use, manufacture and sale of their inver 
for periods of seventeen years, The inventor secures this protection by 
obtaining @ patent from the United States Patent Office. 


ons 


TPHE United States Patent Office recon sin W/E re id that you authorize us to con- 
its Rules of Practice that “an applicant is ad- duct rch th S. Ps 

vised, unless familiar with such matters to employ nent to your invent 

a competent registered patent attorney or registered — forth our opinion regarding its patentability. 

patent agent, as the value of patents depends 

largely upon the skillful preparation of the specifi- 

cations and claims,” 


Victor ae Evans & Co. has a staff of experienced registered patent at- 
torneys, available to represent inventors in the preparation and prosecution 
of their cases before the Patent Office. Detailed information and the steps to 
be taken in obtaining patent protection will be furnished upon request. 


FORM BELOW FOR MAILING CO: 


VICTOR J. e. 
ne Evans « Co-----—- 7 
Verb. VW. Grace 


REGISTERED PATENT ATTORNEY 
$40-F Merlin Building, Washington 6, D. C. 


ENIENCE 


Protection, together wit 


your convenient “Evidence of Invention” form. 


Name. 


Address. 


| 
! 
! 
1 
1 
1 
Pleas forward to me detailed information rearing procedure to tata Patent | 
! 
1 
H 
1 
! 


City and Stat 


PATENTS « + + +» TRADEMARKS = + + +» COPYRIGHTS 
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ALLIED’S NEW 1948 
RADIO CATALOG! 


EVERYTHING 
1M RADIO AT 
LOWEST 


Radio's Great Buying Guide 

Send today for your FREE copy of 
TELEVISION AND Radio's Leading Catalog! It's th 
NEW HOME RADIOS preferred Buying Guide for 

Kcemen, Dealers, Eng 

men, Amateurs, Builders 

perimenters. Shows everything 

You want in Radio and Electronic 

a <complete, highest quality stocks 
SURVICE SUPPLIIS Soney'on every pura 
BUILDERS: SUPPLIES 
World's Largest Stocks! 

You'll find everything in the new 


‘equipment—all thenewestreleases 


172-page ALLIED Catalog—tele- 
ision receivers, latesthome radios 
sand radio-phonos, Ham receivers 


and station equipment, test instru- 
ments, public address equipment, 
new builders’ kits, thousands of 
parts, tubes, tools, radio books, 
diagrams. Get the speedy, reliable 
service and expert help you want 
from ALLIED—Radio’s Largest 
Supply House! Be sure to send to- 
day for your FREE copy of AL: 
LIED'S new 1948 Buying Guide! 


AMATEUR GEAR 


SOUND SYSTEMS 


LLIED RADIO 


ALLIED RADIO Corp. 


H H 
1 633 W. Jackson Bivd., Dept. 7-F-8 { 
1 Chicage 7, Illinois | 
| Cl) Rush FREE 1948 ALLIED Catalog H 
1 

1 
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i 1 
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H 
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or picture of the tayout on “Seven Keys to 
Safety” that ran in this issue. It would be 
of immense aid for our local publicity in 
furthering our present traffic safety cam- 
paign which is now in effect. . . . 

H. D. Mereprrn 
Department of Police 
Sacramento, Calif. 


Sir: 

I would like permission to reproduce 
some material from an article in the March 
issue of Porutan Science for the benefit of 
drivers at this base. 

The article is “Good Driving Is a Habit,” 
by Devon Francis and John F. Stearns... . 

Scr. Cart F, Posmen, USAF 
Office of the Ground Safety Officer H. Q. 
Fort Slocum, N. Y. 


PS is proud to take part in such a worthy 
cause and is sending full reprint permission 
both to the Sacramento Police Department 
and Sergeant Pommer at Fort Slocum, 


jense Selence 


st read the March, 1948, issue of PS. 
Leo Selty’s letter, pages 18 and 20, was a 
stinker. I suppose, if he was working in a 
cramped space and his wrenches did not 
fit the bolts and nuts in a “properly applied 
manner,” he'd leave the nuts loose. . . . 
Common sense should tell a man to use a 
wrench the way it fits best—using care not 
to strain it, the nut, or himself. . . . 


T. E. Dickenson, MM 3/c, USN 
Fresno, New York, N. Y. 
Galilee Right, PS Wrong 
Sir: 
Really, I'm surprised at you! In your 


February “I'd Like to See Them Make” 
you accepted the suggestion that a 
weighted cap on a fountain pen would make 
the cap hit the floor first when dropped. 
Since when has weight affected the veloc- 
ity of a freely falling object? Velocity is 
the function of gravity acceleration and 
time only, omitting aerodynamics, which 
would be negligible in this case. 
Rosert Kinc 


Inglewood, Cali 


Sir: 
. . . Your magazine is supposed to be 


Hocpanzicay 


ana 
There’s| BIG_MONEY in ADVERTISING! 


Don't waste your creative ability in 
uncongenial work! With I.C.S. train- 
ing you can put your talent to work 
in advertising. 


‘The I.C.S. Advertising Course cov- 
ers the whole of this richly rewarding 
field. Here's instruction in writing 
advertisements for publication in 
national magazines. You learn about 
display, illustration, type. 


“Specialty” subjects are included... 
retail and department store adver- 
tising, advertising letters, catalogs, 
booklets, folders, “house organs.” 

In many cases, I.C.S. students take 
positions before they have completed 
their courses, They make good in the 
world of advertising because they 
have learned by DOING. 


Mark and mail the coupon for full 
information. Do it now! 
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GROBAN'S SURPLUS BARGAIN 
War Surplus Bargain Special! 


Brand New—Genuine Weastii e 


AIR COMPRESSOR 


2 CYLINDER PISTON TYPE 
IDEAL FOR 

e Paint Spraying 
e Industrial Uses 
e Tire Inflating 
¢ Spraying Insecticide 
|e Operating Air Tools 

FOR THE HOME... FARM... FACTORY. 
Denied for “gutomoilve truck ‘or. tractor 
ousting. Can be ran Off fan, belt or power takeo!l. Comes 
ith automatic clutch. Can be Instalfed for use on" tarr 
Rrucks: jeupe, tractors: tire or garage service trucks, con-| 


ffncto: or road, Dullding machinery. pneumatic devices, ete 
2 ores, ¢ ther Stroke. Can be operated with 12, HP 


REQ REGULATORS 


Underwriters Appreved 


Oxygen— Model 1601 


INLET 967 


BRAND NEW 


bk Oeeh Seer ee § 
ORIGINALLY WORTH MANY TIMES 
|MORE 


lisfaclion Gur’ 


1522 $0. MICHIGAN AVE. CHICAGO 5, tL, 
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scientific. . . . A rather stupid sugges- 
tion, ... I'm just out of high school, but I 
know better than that, Watch it. 

Saxronp Ropents 


Oklahoma City 


Sir: 
. . Unless Galileo was wrong, the foun- 
tain pen with the weighted end would break 
as many points as an ordinary on 
Frank V 


Montgomery, Ala, 


si 
Shame on you! Galileo proved it wouldn't 
work. ... Perhaps the point saver would 
work if a parachute were attached. . . . 

T. G. Datay 
Minneapolis, Minn, 


No stranger to the Tower of Pisa, PS is 
the victim of a classic scientific mistake—an 
erroneous conclusion drawn from inaccurate 
experimentation. Some time was spent_in 
dropping a pen with several ounces of wire 
solder wrapped around its cap. Since the 
tally showed an apparent tendency to spare 
the point, the item was published. 


Just Between Bombers 


Sir: 


. .. The airplane that is being dismantled 
‘on page 168 of the March PS (“New Pans 
from Old Planes”) is not an A-26 but a 
B-26, an old and very noble bomber. I flew 
many missions in this plane as a tail gunner. 

S/Ser. Steve M. Natnan 
St. John, Newfoundland 


Your sharp eye is absolutely right. PS 
apologetically stands corrected. 


Over-Simplifieation 
Sir: 

It was with great interest that I read your 
article on the hot-air engine in the Februa 
issue, I am puzzled by the simplified 
gram on page 148, is this drawing correct, 
or should the crank be shown at the top of 
the shaft? 


W. Hoxsnoox 
Los Angeles, Calif. 


The crank should be at the top. Gombin- 
ing different parts of two drawings resulted 
in this mechanical discrepancy. 
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“fo, ay 
Profit Through Training in 


Prepare at HOME or in our CHICAGO LAB- 
ORATORY to get REAL MONEY, a BETTER 
JOB, or a BUSINESS OF YOUR OWN... . 


Our business is helping men . . . and young men , . . get 
a well-paying future in the highly profitable fields of RADIO- 
ELECTRONICS, During the past sixteen years we have 
ined many men who desired better jobs or businesses of 
their own, We can effectively provide you with this sa 
opportunity either in our new, modern Chicago laborate 
fo in the privacy of your own home. 


Both out (1) Chicago Laboratory and 
the “G1 Law.” if you quay. the 
nme wil pay ext of either taining you eect. 


If you choose to come to Chicago, we shall find comfortable 
living quarters for you. If you train at home, we shall send 
you modern, practical equipment. In either of these two 
methods, you will have the supervision of some of the finest 
{instructors in the country. Fill in coupon below and we shall 
send you, absolutely FREE, full information about our pro- 
gram of building men for better opportunities in RADIO- 
ELECTRONICS. DeForest’s Training. Inc. also includes in- 
struction in FM Radio, Television and Industrial Electronics. 

If you prefer to remain at home, you receive eight (8) big 
kits of radio parts and assemblies from which you can work 
out dozens of fascinating radio circuits to gain practical ex- 
perience in your own home. In addition, you receive a 16 mm. 
motion picture projector and 12 information-packed reels of 
film which help you learn faster. . easier. You also get mod- 
cern looseleaf lessons with handy fold-out diagrams. 


When you complete your training our effective Employment 
Service helps you get started toward a real future. Mail cou- 
pon below today . .. do not delay. 
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net Government con- @ FREE Of charge, lst of U.S 


government jobs. 
| this com help Send FREE i0-phee book 
2 Government © describing salaries, vacations, 


hours, work, ete. Tell me how to 
job. Mail Covpen/! quality for one of these jobs. 
aa v3 lify for one of these jobs 


é [rare 
J saves 
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Vet?, 


PRACTICAL TECHNICAL 
TRAINING FOR YOU 


SPECIALIZE in 6 months to 3 years 


Train for a substantial 
reer in industry—or 2 bu: 
ness of your own. Each 6- 
month course is complete 
in itself, yet prepares you 
for advanced courses, More 
than 35,000 former students 
in industries the world 
over. 1,538 students now 
enrolled from 48 states and 
13 overseas countries. Fac- 
uity of 72 specialists. 


Write for booklet 

“Corer Building” 

ond mention course 
inter 


Milwaukee —— 


§ CHa of ENGINEERING 


‘A Techical state Funded 1983 
Dept PS-6488, 1020 N. Broodway, Milwaukee, Wisconsin 


GearM LANDSCAPE GA GARDENING 


appnoveo WstiTUTE 


ent elds. Others have developed profitable 
Drivate practice. full or spare time, as Per= 
onal Problem ‘and Vocational Counselors 
‘Send for 3000 ‘word TEST LESSON and 
Grapho Analyst FREE 


ALG A tee, Witt ide, Dept. 125, Sringil, ie, 


x 4 fare tery by 
Sg Re PD) isitina at home and'analifyine tor Diploms: 
ae hartrend spaxe ih 
1 oer 
F “a ©. Dept.8706, 100E. OhieSt.,Chica 


ace Hollywood Experts wit Train 


YOU AT HOME to MAKE GOOD in 


WILLA 


through practical 


EXPERIMENTS 
with 


MASTER HOLLYWOOD thoroughly trained by rra's training’ field, 
TECHNICIANS Guide You Hollywood Experts—who have “learn by doing” methods as- 


theirfingerson thepulseof the sure you quick, step-by-step Wray Recel¥eh 
It was no accident that RrA— Radio-Television industry— progress. So begin preparing jigh-Frewwen 
RADIOTRAINING ASSOCIATION OF you can imagine what un- for your future in Radio-Tele- 
AMERICA — chose HOLLYWOOD dreamed of opportunitiesawait vision Now, while the time is plete. 
as their headquarters. Holly- you in Your Own Radio Sales & ripe. If you are at all mechani- Fube 
wood has long been recognized Service Business, Television, ally inclined, and have a —  Snverheteraaitt 
‘as the very heart of America’s Aviation, FM, Manufacturing grammar school education, RTA Pane eg 
Broadcasting, Television. Ra- and Communications, ete can teach you how to MAKE Iuandied hes fp: 
dio and Sound industries. Thus, Go0p as a Radio-Television 


Rta is right “on-the-spot? EARN EXTRA MONEY a ile experiments 
Where new technical improve- while learning AT HOME Thene jobs you a 
ments are introduced, and isin — Under era's amazingly easy, 

the best possible position to practical home-training plan 
bring students ACTUAL METH- there is no need for you to quit 
‘008 and TECHNIQUES developed your present job, You study in 
HY the RADIO-TELEVISION indus- Zpa,bTerent Job, You study 
try, leading to real money- Hollywood Experts show you 
making opportuni i! how toearn WELCOME EXTRA 
OPPORTUNITIES NOW “AH, even nzruer PrxistNe 


Your’ TRAINING! In fact, when 


WIDE OPEN for friends and neighbors know 
y Trained Men _ youare studying Radio-Televi- 


Sion you may-—like many RTA 
Latest reports estimate 400 Students actually get MORE 
MILLION new radio and televi- Repate WORK THAN YOU CaN 
sion, sets 'wil be but in the fawn 

next ten years...and more 

than 72 million doilars is being 25 Year Success Record 
spent RIGHT Now just for radio Backed by more than 25 years 
repairs ALONE! When you are of experience in the home 


Eig 3m aera 


Tey thank for the doy 1 
‘eerlled for RTA. Courne «it 
[ed me splency for my pres 
fee potion NR Hofman, Ro 
<6e ‘Sttion WCOD, Horrsburg, 


RADIO TRAINING ASSOC. OF AMERICA, DEPT. P! 
5620 Hollywood Bivd., Hollywood 28, Cal 


Send FREE BOOK showing how to make ood in Radio 
id Television. :hrough training by Hollysood experts 


streamlined 
i 


eng a aoa 
hhometraining plan, developed by ted 
ans in the heart of the booming Radio 
‘Television field. Fill out the coupon TODAY 
and your Fabx BoOK, ented “How To 
Hake Goodin Radio-Teleision” will pout 
to you av ONCE! No Obligation. RTM AP- 
Proven FOR VETERANS. 


fea | 
acquire = ——! 
NIGHTS AT HOME! 

L.L.B. DEGREE 


o's famous Law Library —used as refer- 
fence in Law libraries and Law offices— 
has enabled thousands to master Law sur 
prisingly fast, in spare hours at home, for busi- 
ness and professional advancement. 

These Lt remarkable volumes, compiled by 


le professors and 8, cover the whole 
baxie field of Law in condensed, orderly, sim- 
plified manner. 

You advance rapidly with this great library, 
plus special lectures furnished, We guide you 
step-by-step lized Problem Meth- 


od of instruction .. 
legal problen 
for two FRE 


nig rap 
¢ life. Mail coupon below. 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
4175. Doorborn St. Dept. 683-L—Chicage 5, ILL. 
1 me your two FREE booklets deseribed above, 
veithout obligation, 
Name. 


- No obligation, 


Stret. 


Home & State 


¢.\ ACCOUNTING 
eUSALESMANSHIP 


v 
#4 SECRETARIAL 


Assure Your Future Now! 

Hil's, one of America’s outstanding Business Schools, 

Sere you the opportunity to enter one of the three 

felds acknowledged to hold substantial earnings and 
ure fuviite, Our FREE book, Hilrs to 


fe have thousands of success- 
graduates 
employment service. 


a 7 
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nd maintain nationwide | 


Be an INVESTIGATOR 


JAMES S. BOLAN, FORMER POLICE COM- 
MISSIONER OF NEW YORK CITY offers 
MEN & WOMEN an attractive opportunity to 
prepare for a future in Investigation & Crinijuok- 
‘ogy by comprehensive Home Study Course, Free 
Placement service assists graduates to obtain jobs. 
APPROVED UNDER G 1. BILL OF RIGHTS. 
Write for Free Booklet PS. 


me BOLAN ACADEMY, inc 


EMPIRE STATE BLDG... NEW YORK 1. N.Y. 


Tearn 


SSMOUNT B BIRDS 


make up FURS 


i Air We 


Bea arta 
tach youst Home, Mount Bind, 


Be ee aan BOOK 
wonTMWEsTER™ SchOOL_OF TAXIDERMY 
Dent 330: Nebrosks 


SCHOOL OF REAL ESTATE 
Pershing Road Kansas City, Mo. 


lLearn 


How to 


HYPNOTIZE/ 


Develop your 
RoWeecreveaed 


pootieee self hrpronie~how tome 
re ee eee aes 


ast 


‘ie isnnollam 


APPROVED FOR TRAINING THE YOUNG MEN OF AMERICA — VETERAN AND NON-VETERAN. 


WATCHREPAIRING — 
A CAREER FIELD 


WORK —ahd plenty 
of it — Millions of 
watches and clocks 
An inter- 
needed 


ced fixin 
esting and 
service in the top-pay 
bracket, or start an 
independent business 
of your own, ALL 
RAINING TOOL 

provided. Special list 


of twols becomes student's property upon graduation, 
training system unsurpassed anywhere, Free infurmat 
Seni coupon in envelope or paste on penny postcarl 


AMERICAN SCHOOL OF WATCHMAKING, 
Dept. P5-68-4, 5145 W. San Fe 


en Wietse went me free ban 


sates 26, allt, 


Nawe (RINT) 


Veteran. Veteran, 


BE AN 
INSTRUMENT TECHNICIAN 


yon like to take 


knows have 
Il, servic 
Aiclieate 


Aircraft Instruments sp Timpertant fel 
job for you in only 34 weeks geal 

in industry ot have own business. Write today "for. free 

booklet. Send coupon in envelope or paste on penny postcard. 


ICAN SCHOOLS OF AIRCRAFT INSTRUMENTS, 
sn Fernando Ré., Las Angeles 26, Call 


Gentlemen: Please send me free bwoklet on sour trainin. 


PLASTICS —MAGIC WORD 
mbes Angee on ot 


glamoro dustry 
for wh are seems 
unlimited. Hundreds of 
new products are being 
made of plastics requiring 
trained men to develop 


and fabricate them, Plas. 

jute is the pioneer 
er in the field of 
's instruction, Its 
faculty and directors are 
leaders in the industry 
Write for beautiful four-color catalog today. 
Cours able either residential or study at home. 
spon in eatvelope oF paste on penny pusteard 


Mail 


PLASTICS INDUSTRIES TECHNICAL INSTITUTE, 
Dept. PS-68-4, 1604 5. Western Ave, Lot Ang cau. 
tee nwllet 


SNeme ee T)_____ 


Street 


Veteran _Xun-Vet 


Home stuly—_ 


BE A DIESEL EXPERT 
the Hemphill Way 
. y 


Wherever Di 
are used th 

Temp 
TRAINED MEN 
who kuow Diesel 

Many graduates suc 
cessfully employed 
ia Diesel industry oF 
lave ‘own business, 

Fou can get this 
training at home 
Xow, <* "i in. 
teresent activity. Or study in Hemphill shops at 3 
Nfemptius, or Lie Angeles. Check jireference on coupon he 
Prepare youraef for the great swing to Tiesel this 4 
easy way. ‘Mail coupon for complcte fnfor 
WEMPHILL DIESEL & AUTOMOTIVE SCHOOLS, 

2601 5. western Ave., Lor Angeles ©, Cal 


St training tn 


Name (PRINT) 
Jase Angele 
Street Age. Name (PRINT) ae 
et, State street 10800 
iy 
Voters Non-Veteran_ Veteran Wetera 


ALL ARE MEMBERS NATIONAL COUNCIL OF TECHNICAL SCHOOLS 
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A Lifetime 
Career 

No Age, nor Physical 
Limitations 

YouR OPPORTUNITY 

To Lift Yourself from o 
Futureless Job 

LEARN WATCHMAKING 


and ean from the start, higher than average pay .. . easy 
hours + + ideal working conditions « . be prepared to 
establish’ your own, 


WATCH REPAIRING—JEWELRY—ENGRAVING 


ites from Everywhere, Permanent 
00~$100 per week for trained 
latest FREE Catalog, 


KANSAS CITY SCHOOL OF WATCHMAKING 


's Most Progr 
sie weanporte er 


| Jiew BRUSH 


jorolegical Schoo! 
KANSAS CITY 6. MO 


Of practice, even i % ar 
at complete, ready for use. By 
doing a bit of work for oth hers, your machine can 


WARNER ELECTIVG C0, oe, 1812 Jars Ar, Cas 2, Ise, Dept $20 
‘Gentlemen: Send Free Sample and Details to: 
t 
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STEP INTO THE pt pli 
INDUSTRY — A TRAI 


n 
PRACTICAL SHOP TRAINING 


AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 


If interested write or wire 
ATLANTA MOTIVE TRADES 
INSTITUTE > .3%, Scotts ™ 


LEARN MOVIE 
PROJECTION 
THEATRE MANAGEMENT. 


ENORMOUS BARGAIN! 


2,000 foreign stamps, $1.00, 5,000, 
1 Order not 


EY Lone POO a ce BES 


Ameren Sehn! Poin, 135 Migr, Dot. TK Ear 8, UL 


ARTISTS MAKE MONEY 


Do you Uke to draw? Send name, address, age an 
pation for FREE ART TES" ‘ind “out Sour Abily, 
ART INSTRUCTION, INC. 

6148 Art Instruction + Minneapotia 18, 


Minn. 


NEW! MINIATURE S 
DUST MASK @& 


* 
Wear sen ganding, erinding. paint sraving. 
Precpedanina’ formes, Seguin” 4 

ras ut in ee 
tertperuts. Bictects apni dusts 


eS 
Hee att dina eh es 

Poi ne* SH00 
Sees ci Mae vavtk ROLY 
Se Oro 
I aaa eR 


Prepare Start Training 
in Spare Time for a BETTER JOB in 


You pet 


Good Practical Training Pays Rich Rewards in 


BIGGER PAY and Steady Advancement 


AMERICA’S FOREMOST SCHOOL of PRACTICAL TRAI ING 
preparing ambitious men for greater opportunities since 


Now is the time to lay your plans for a better job at better pay! ie 
the facts about your future in the amazingly FAST GROWING field of 

‘efrigeration, Air Conditioning and Heating! Men who know how to in- 
all, repair, rebuild and maintain this equipment are going ahead FAST! 
But many more fine jobs are open NOW in this rapidly expanding indus- 
try in both the home and commercial equipment fields. Experts say the 
opportunities are almost unlimited ... BUT ONLY THE PROPERLY 
TRAINED MEN CAN QUALIFY! 


Investigate the Industrial Trainin 


eed 


‘expe- Find out about IE Train. See for yourself 
how enay"and eat 


interesting and 00% practical ing 
is ready feany practical Job nthe Just fil out and mail the soupon below NOW 
Industry. And It helps You find your jobi Take this first step toward euecesn TODAY! 


ITI Residence Training is 
{ally approved under the 


ITI also trains ambitious men 
for good pay jobs in 


Electricity & I 
4 Electronics 
traine you in this ir pay Machine Drafting & Design 
is casein service work ; 
Precision Instruments 


ects | oo a 


justrial 


he 
ee TR TAL TRAINING UINSTITUTE® .-, cone stare 
Formerty thet .Cooke Schoot of Electricity A Refrigeration Air Conationing matte isa saccaiuan 
Dept. F-2, 2150 LAWRENCE AVE.. CHICAGO 25, ILL. 
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inventors; FIREWORKS 


H 
When you are satisfied that % | 3 CHINESE FIRE CRACKERS 
you have invented a matter of 1 Bundle or 1280—1 Ya" Crackers $4.50 
value—write me, without obli- 1 Bundle or 1600-114" Crackers. 5.35 


gation, for full information 
as to what steps you should 
take to secure a Patent or 
‘Trademark 

‘The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


BALLOONS—LATEX RUBBER 
No. K 10, per gross..... $1.50 
No. K 20, per gross. ..cvncenn 3.00 


Write Dept. R for Wholesale Quotations. 
Send Remittance swith Order. 


UNITED FIREWORKS MFG. CO., INC. 
Dayton 7, Ohi 


s 


= 
arms | CHEAMI STRY 
937 Columbian Building, Washingcon 1, D. C. gg | LEARN AT HOME ial for 


performing actual experiments 
Fatus supplied with the coursein addi 
book studies. ‘Compares with recogniz 
General Chemistry. Write today for fre 


‘chemicals ond -appa- 
yn to. your IPC. text 
college courses. in 

descriptive booklet. 


Please sen 
Patents & Trademarks, 


@ | INSTITUTE OF PRACTICAL CHEMISTRY 
s 2 PROSPECT AVENUE, HAGERSTOWN, MD. 

ou eet SHORTHAND in 
= 


Weeks at Home 


Sg" Mae HOPE 


BPPSORIASIS Es 


lay for FREE Important in 


SS | 
fe amarine Lclonil, Int AIR PISTOL 


DIXIE. WESTERN, MANIFOLD 0. et ot ies 
tr Tats Bunuts ton get Low Amies 13, Cait 
DIXIE WESTERN 


Polthed ‘Alominem — | Bis : ig He! 
DUAL INTAKE” | Sion Ml Wise e=(} ay 
MANIFOLD |°8"terqreraes, 
For Fords and Mercorys |Sucrs “ot_O Sie COB = 
increases wlieage” | sabe = i 
speed and‘ perjormance | Gye Pome See a 


DIXIE WESTERN MANIFOLD CO. 


| aug iw a emcee inne i ae ey, 2 
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CEI, INTO) 


1. DRAFTING 


4 I The Draftsman Plays a most 
/ A hee Important Part in INDUSTRY 


DRAWING OUTFIT INCLUDED —— Prtically everything that’s built or manufactured these days 


is constructed from blue print drawings prepared by the drafts- 
with Drafting courses. man. He is the KEY man in industry. No new machines can 
All the tools you need including fold- a bolle, Be belidees execttdy S thentsings Sonsinucted) bell 
ing drawing table. With them you can 
Dut your ideas on paper quickly and Drafting. is clean, interesting, professional-type work. The 
With accuracy. With training you are draftsman is paid well co start. And he has real opportunities 


all set to master Drafting in months, for advancement to high-pay jobs in Engineering. The tre- 
not years—at home. mendous Fomecren programs ahead in industry will require 
‘more draftsmen than ever before. 


learn Spare fone Fa Homes ac Se sotay for free information, See what ths taining bas 
lor at the College in Chicago! jone for others, what’ it can do for you. Simply 
A few hours gf pletant ome study COUPON TODAY in an envelope or uses penny postcard. 
every week that's all. With Chicago 
Tech's help, you train yourself, step “| MAIL COUPON NOW 
by step. This tested method —devel- |: neaeeRearTecinncat conven | 
oped over 44 years of C.T.C, progress 

Porepares men for ood positions in 1 
indus 


a big opportunities in DRAFTING and how lean train at home. 


Architecturol Dy 


\ 
| 
. 
CHICAGO |B Moi Sag 
1 core 
| 
i 


TECHNICAL COLLEGE | .... 
G-225 Tech Building, 2000 South Michigan Ave. 


Chicago 16, IMinois 


Address 


WHICH OF THESE OjAcezeennittes 
INTERESTS Za: MOST? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 


help you to reach your goal 
CHECK, CLIP AND MAIL COUPON NOW 


just as it has helped others 
during the past fifty-one 
AMERICAN SCHOOL, Dept. GA-46, Drexel at 58th, Chicoge 37, 1 
Without biigation, Pletve send VRE aod. pevtaidy bulletin und: dale 


years, Check the coupon at 
right, add your name and ad- 
dress and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obliga- 
tion, so send the coupon net Me 
immediatel; Business Mansrement © RUiea? frataing ine 


‘Operations 
AMERICAN SCHOOL = Seaipasien 


Ao 
Dept. GA-46, Drexel at S8th Street, Chicago 37 Bl city. 


CO Dratting and Desten 
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Don't Gamble with your Savings 


PROTECT YOURSELF 


Mows and Trims Lawns 


in case you enter a-hospital on acecunt of 


SICKNESS or ACCIDENT 


Matval Hosptlise- 


yo Family 
The Wow Fes tomy. 


Protects your 
dey for adel 


Coots only 3 
dey for hikdren 


and Labor with 
MontTaAMowER 


New model. New type metal handle has 
special device ‘to adjust cutting height. 
Drive shaft now mounted on free rolling, {ac- 
tory lubricated, sealed ball bearings. No tired backs oF 
aching arms. 814 Ibs. live precision made mechanism that 
first gathers, then cuts amoothly a clean 16” swath through 
grass, dandelions, spike grass, lawn weeds. No noise oF 

‘As modern and efficient as your electric razor. 
ht up to walls, fences, trees or posts ; leaves no 
fringes to be trimmed by hand. Cutters self-sharpening. 
Built to last many years, Many thousands In use. Sold 
direct from factory for 26 years. Costs little. Write 
at once for trial on your own lawn “approval offer,” 
guarantee information and literature. 


MONTAMOWER DISTRIBUTING CO. 
#20 Kesler Bids. ORAND RAPIDS 2, MICHIGAN 


~g, DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30° 


FOR SICKNESS OR ACCIDENT 
espial Room and Beard wp ess 


teen wp 
‘fay arta 


i ew Family Ni 
beable ‘to pay Your hospital’ bills” res 
"iisease fr bodily Injury” You may 


‘Mutual Life Insurance Co. 
‘St, Wilmington 99, Det. 
‘obligation, complete information on 


Fam 
601 


Pleaae send me, ith 
jaur'Beonomical Horptalizarion Pian. 


high, uses % to %4 HP 

bees motor. Will not clog. $650 
} Aporess, Irostpae 1 cash with order, 
{any STATE cag soe Tee eS 


Thousands in use since 1936 
LABAWCO PUMPS, BELLE MEAD 3, N. J. 


You Can Make Up 
to $5.00 Per Hour 
with the IDEAL 


“Bap. 75, Phadegia, Po 


THERE are hundreds of lawnmowers in your 
neighborhood that will need sharpening at least 


e ¢ each season. You can build up a 2% iy 
peta beens Sh he Li trams Ae YOTING FILMS: 


doing it. Extroordinary ond vneswal 8-16, Silent ond 
'You need no experience to operate the Ideal / 
lawnmower. The Ideal is not a "make- 
shift” sharpener, it has 45 years of engi- 

¢ today and Get Relief This Proven Way 
earn what the Ideal 


Lawnmower Sharpener. Just place the lawnmow ‘ 
I inept pedro 
EXCITING FILMS woitrwooe su. 
neering design behind it, 
Lawnmower | Sharp- 


er in the Ideal, make a’ few simple a 

sturdily built, 
and “grinds both ? 
Straight blade "and . 


justments, and’ in a few minutes you 
have a smooth-running, perfect-cutting 
eel knives to a pre- 

cision-curting edge. 


Why try to worry along with trusses that gouge your 
Hesh—press heavily on hips and spine—enlarge opening— 


ener can do for you. fail to hold rupture? You need the Cluthe. No leg-straps 
. for cutting belts, Automatic adjustable pad holds at real 

DON'T DELAY epening-—follows, every body. movement with instant in- 
creased support in case of strain, Cannot slip whether at 

Send For FRE 7 Book work or play. Light. Waterproof. Can be worn in bath, 


Send for amazing FREE book, “Advice To Ruptured,” and 


TTT TATE UL LET TTL COME | details of tderal erumnrul 60-day trial offer. Also endorse. 


‘ments from grateful users in your neighborhood. Write: 
Cluthe Sons, Dept. 14, New Jersey 
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AMERICA’S GREATEST ELECTRICAL SCHOOL.OFFERSeY OU. 


It's Easy -“LEARN-BY-SEEING” MOVIES 
It'sFast-“LEARN-BY-DOING” METHODS 


and its THOROUGH: There is no 
other place—no other way to get the 
same all-around training you get at 
M.T.I, NOT A HOME DY COURSE 
‘actual “hand: 
SHOPS in Detroit 


few weeks. 


Gov't expense, 


575 to $120 month while 


L 
MICHIGAN TECHNICAL INSTITUTE & 


Sireet, DeWoit 16, Michigan 


IMAGINE THEIR JOY 


Deporiment PS-6,2281 West Fort 


teannen 


What Instrument Would 
,, You Like to Play? 


Calif 


ment and we'll show you how you 
in spare time at 


nt" And forget all 
nt en hard io Jean. 

The truth of the matter is that howiandde mow play sho 

never thought they could’ Yes, men and women everywhere 

this amazingly easy 

home. Now they 


no Gul 
Yiclingexophene 
To 


fenor Bano 

in Guitar 

Plone. Accordion 

‘Or Any Other 
instrument 


You get 
equipment” training in great MODERN 
No previous experience necessary 
Learn HOUSE WIRING, A.C., D.C. MOTORS, ARMA- 
TURE WINDING, POWER PLANT WORK, etc. New 
Part time work available. 


wring. Coupon brings details, 


NATION'S 

LARGEST 
EXCLUSIVE 
ELECTRICAL 

SCHOOL 


o--e, 
aes 


MAIL TODAY aN 
FOR QUICK 
ACTION! 


MICHIGAN TECHNICAL INS TITUTED\Deph P56 
2281 W. Fort St, Deleil 16, Michigan 


’ 
1 0) Seed ae etsy ond complet intron 


TC tom 26h. Send specie! information, 
LO Monies Single 

NAME 

pores 


—— 20 AT 


WHEN THEY FOUND 
THEY COULD, dev 


PLAYS AT 


MAS Ai PLAYS ON 


RADIO 
can't keep 
telling you 


tedious study and practice, no tiresome exercises. You 
to play by = ‘i a 


FREE PRINT AND PICTURE SAMPLE 


Fascinating hooklet answers all your questions; free Print 
and Picture Sample shows how method works. Instr 
Supplied when necded, 

86 Brunswick Bldg. Ne 


lc study, particularly Jp the Instrument 
Send me your free illustrated booklet, How to 
Hearn Music at Home” and the Pree Print and Picture Sample, 


_ 7 (PLEASE PRINT) = 
Address 
Have you 
Instrument, Instrument 
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A PROFITABLE 


BUSINESS OF YOUR OWN? 


SELF-POWERED LAWN 
MOWER IS THE ANSWER! 
The American Way i the only way! Hereis o prod 
ct that will establish a future for you in @ business 
all your own. The ownership of @ Scimitar will 
make you financially independent, Own the best 
self-powered lawn mower on the market! It cuts 
within Ya" of trees 

ond buildings, under 

hedges ond shrubs 

Adjustable cutting 

heights from Ya" to 

3” but will cut heavy 

growth with ease. 

Trouble free, ropid 

performance ond 

© money-moker 

Remember, it will eit 

per hour. 


wit 
FULL PARTICULARS 


POWER DEVELOPMENT CORP. 


6719 DENISON AVENUE * CLEVELAND 2, OHIO 


Everything you want for outdoor 
pleasure when you ride a... 


FAMOUS ENGLISH LIGHTWEIGHT MOTORCYCLE RUNS 
100 MILES ON A GALLON OF GAS 


Up and go—with the rugged new Royal Enfield 
popular Model RE. Style, safety, flexibility, 125 
ce. 2-stroke, single cylinder engine, 3-speed 
gears; 45 mph. Write today for folder “S”, for 
complete details. Also 350 cc. ond 500 cc. 
models are immediately available. 


Dealer inquiries given prompt ottention. 


WHITEHALL DISTRIBUTORS, Inc. 
1385 Commerce Avenue, New York 61, N.Y. 
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FRANKLIN CREDIT SCHOOL 
ROANOKE 7, VIRGINIA 


COLOR AT A PRICE YOU CAN AFFORD TO PAY 
“PHOT-O-CHROME” 235315 


SPARKLING COLOR PRINTS" 


2x10 


CLEVELAND COLOR SERVICE 
3974 EAST I3Ist STREET CLEVELAND 5, OHIO 


Taps & Dies 


jircular Saws 
Write for Information, 


J. €. MOORE INDUSTRIES FREDONIA, PAS 


Be bie first to sell amazing, 
GLOW IN THE DARK Shouse 
mnbers, switch plates, pictures, 


om and comfort in working, 
saiing, plying, hore, beck 

idncngs miming ot 
i rate wine tts poten 


F je me today for FREE 
descriptive circular. Sent in plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept.P.S. Hagerstown, Maryland. 


TAKES _ALL_THREE 
BIG 
BARGAINS 


$99 


1. AUDIO AMPLIFIER. 


microphone inputs brought to Jacks at 
Gutput impedances. available 


Undreamed of value, 
u 7 


he tn Ib, SUI 

rubber care 
pieces. Every puir guaranteed perfect. §.59 per pai OR 
pains POR" $1.00 


3. HOME WORKSHOP AT BARGAIN 
PRICE, Assursie and precise 2 speed kuarantoed hobby 
feith 0° of belting for connect. 

‘electric motor or power t 

tor, Also Included in this 


‘24° steel wire scratch 
iran, Your cost ‘$6.00. Sole export fuent.” Distributor 


ORDER NOW—DON'T DELAY—NO C.0.0.5 


79. FREE! 
FOR THIS 
SSeS 


‘are Interested (a Gating and Riding 
Hore, check here ("Do ft today—rnow. 


LEARN TODRAWE PAINT 


LANISCAPES, PORTRVTS, FIGURES, ANUS 
Ne Peta Tone Reap 


JOHN CLINTON ART INSTITUTE, Inc. 
sruDIo c ‘PALM BEACH rloniba 


3583, CLEVELAND, OHIO 


rad adres for 
RAYE BURNS SCHOOL, 


TRAIN NOW FOR AN 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 


eliing in AERONAUTICAL ENO! 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL » GLENDALE 1, CALIFORNIA 


Lend Mel5 
Minutes A Day 


and 11, ou 
can makeyou 
@ MEW MAN 


MM trading In old tiles for new! 


trenton 


What Only 15 Minutes 
a Day Can Do 


‘THIS FAMOUS BOOK “EVERLAST- 
ING HEALTH AND STRENGTH” 


FREE' 


Gath belt 


‘Actual sheto of the 
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AUDELS Carpenters 
= Builder Gui 


Inside Trade Information On: 


How to fle and 
bull faruicureHlow to we 


— How 
pat gute rte 

Sw to lath—lay ‘Boors—Htow to paint. 
mattuencenesameeeeasersnsmmmnennsesee® 


mt 


Sra WSR Softee 


"Btharate ean return 


aaron 


Occupatir 


motored 


ACTUAL RETAIL VALUE $13.55 
YES SIR! 470 OR MORE NOISE AND BEAUTY PIECES 
FOR ONLY $4.98, Magnificent sssorement—each 2 knock- 
‘out! Gorgeous, colorful, 
ceffects—all merchandise 
fgee—Sparklers, Salutes, Red Trail Blazers, Roman Candles, 
‘Two-Shot Repeaters, Magic Black Snakes, Cones, Dago Flash 
Bombs, Theee-Shot Automatics, Magic Flames, Airplane 
Flares, Chinese Rockets, Red Rocket Sky Whistle Bombs, 
‘“T.N-T" Flath Salutes, Z-Beand Chinese Firecrackers, 
Happy Chinese Firecrackers, FREE PUNK! 


Order this wonderful over-470-Piece Fireworks Bargain 

TODAY! Send money order, bank draft, or certified check 

for $4.98, Do NOT send cash. NO C.O.D. orders! PRINT 

fname and address plainly. Give aame of your Express office. 

Fireworks cannot be mailed. All shipments by Express, 
F.O.B. at Fort Worth 


Stars and Stripes Fireworks Co. 


©. BOX 486, DEPT. PS 
WORTH 1, TEXAS 


Z:2° 2:22:22) 
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| termined by a search of the 


Practical Shop “Training 


REFRIGERATION 
AIR CONDITIONING 


and/or 


PRACTICAL ELECTRICITY 
MAJOR APPLIANCES 
Service, Maintenance, Installation 
Write for Derails 
COMMERCIAL TRADES INSTITUTE 


BIRMINGHAM, ALA. 
About GI Training 


Ty AR ‘OR INVENTORS 


Hundreds of manufacturers 
have requested our assist 
in’ Tocating marketable new 


= HELP™ 


INSTITUTE of AMERICAN INVENTORS 


Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 


INVENTORS 


Whether an invention is patentable can be substantial 
Sbligarion, write for information explaining the steps you 
Should take to secure a patent, 


N. RANDOLPH 
Registered Patent Attorney 
205 Columbion Building, Washington 1, D. C. 


TENTS! 


Ap MARKS j= 
A.SNOWE CO. 


ghey PATENT ATTORNEYS 
246 sao nH i 


de- 


IF YOU WISH TO PROTECT YOUR INVENTIC 
You should tok by 
Write me for 


LER 


BE A BUILDING CONTRACTOR 
Big Earning et 


DO YOU WANT TO BE ON THE INSIDE 
IN THE BUILDING BOOM AHEAD? 


Wi Big years right ahead in Building, Right now eightcen million 
ericana who do not own homes aro being cd 

to them in home owners on the inside in the 
building boom——where big monoy is made? ‘This ia your chunce now, 
Learn about opportunities for Building Contractors whether or not 
you have previous experience in this field. 3 sof dollars are 
going to be made in home and farm buildings, in construction of 
stores, garages, small industrial buildings, 


BUILDING INDUSTRY NEEDS MEN WITH ORGANIZING ABILITY 


The Dullding, Industry, urea men, with organizing ability. by 
the thousands in construction, supervision, 
Properly: trained men needed in produ 

rketing. Government 
at 40 billion dollars! 


PRACTICAL HOME STUDY TRAINING -EASY TOLEARN BY THIS PLAN 


MW Home Builders Training Institute has developed a training pro- 
« ct rapid progress. possibl it 


FREE... 


Important Information Tall- 
ing How Te Get Started. 


LEARN ABOUT the 
HOME BUILDERS 
TRAINING INSTI- 
TUTE PLAN... 


Essential facts whether you 
are a tradesman in the 
building fleld or whether 


ion,” distri but 
imates how 


Action Going On Now in 
the Building Industry. 


MAIL COUPON 
TODAY FOR 


ing part In building. 


GET FREE INFORMATION NOW 
MAIL COUPON—NO OBLIGATION 


ne to. get im nowt Act imme 


eters are ore 
"Te de 


coupon today. No’ ebliration- 


Home Builders Training Institute, Dept. 01-6 


FACTS FREE for Men Who Want to Get Ahead I 
saree Tes ens St ! 
feed fee Minsaied Brochare andthe Infermation about Building Contacting, H 


( NON-VETERAN 


sune 1940 4 


GET IN ON THE 


BIG MONEY NOW 


| Ma me Pie 
jen gatom 


DEPT. 6-4, Box 211, Kenilworth, Ill 
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READ THE 
HAMSTER 
MANUAL 


‘The most complete guide book 


hobby industry. Reveals all the 
secrets of the largest breeder of 


chuck full of information gleaned from 
as a breeder. Twenty Pages of illustrations. A lew subjects are: 
fory, housing, three methods of breeding, easy to get leeds, 

s, handling, educational, scientific pro: 

‘and selling, where to buy and how to sell 


to Foi ver 


MUFFLERS: 
STEELS and ALUMINUMS 
with a mi tort 


SANDEE MUFFLER CO. 
BOx 296 LA Tl) LOS ANGELES 43 CALIF 
2624 W_SLAUSON AVE. LOS ANGELES. CALIF 


Tired of Working for the Other 
Be BY Our Own Bo Boss 


Body & nace “Tebullding is 
the id branches of the auton 
i y into business 


Go fe 
urself or prepare for good job op- 
tunities. Train at home or in our 
shops. Approved for Veterans. 
(Non-Veterans inquire about our Low Pay- 
ment Plan snd Pay After Graduation Plan.) Send for 


FREE Booklet and full information, ‘No obligation. 


COMMERCIAL TRADES INSTITUTE, 
| Greenteat A 


V/SCARAT 
$128 Value 


“a2 


1/2. CARAT 
200 Value 


395 


Tari, 


BERMAN’ 5 COLLATERAL LOAN BANK 


Dept. P.-. 6-28 W. Bate St. Balimore 1, Mé 


THESE 5 TRADES ASSURE YOU 


HIGH PAY- 


Future Security 


“There's Always a Demand 
for the Man who KNOWS!" 


CHOOSE ONE OF THESE LEADING TRADES 


Get Out of that Rut.. Be a Skilled 
Tradesman! Have a Lifetime 
Career _. Own Your Own Busi- 
nessand Be Securein Your Old Age 


while Enrollment is stil open, send 
NOW free information 


THE 5 Divisions oF 
NATIONAL TRADE SCHOOL 


—2 Plumbing —# Drafting 
_—# Shoe Repairing __@ Electrical 
_—2 Automotive & Tractor 


STATE 


HOW TO ORDER 
SEAT COVERS 


roaring 
you'd exacts poy. And doa’ it out lw 
{foute contsne our fine covers wit Intron ato 


sTMLe cA sri ce 
Coupe with oupe wit 
Tye boat petboast* 


Custom Quality Seat Covers 
1 Soper Materials 
+ Laraioes Dowty 


fond model of your car. 
Rizo give model number. body type. 
Alea state seat style of y 
‘9: shown in illustrations | 


NOW AVAILABLE 


Hundreds of Use: 


BLACK or WHITE 
‘APPROX 4800 


Clean and Mothproof 
Rugs and Upholstery 


© Nationally Advertised 
Service: 


© Big Profits 
© Repeat Orders 
© No Experience Needed 


ene 
ei 


are dependable, honest and 
Wuling to ‘works tend™ today “for 
details on how to. become ‘Anan 
ially independent’ ins profitable 
(rowing tusiness of "your own 
Ghose’ an"open territory ‘any- 
where in United States, Canada. Mexico. ‘or foreign countries 
Bervices rendered in homes. ofces. clubs or public buildings 


DURAPROOF ts another ¥ 
find carpet beetles but makes materials Tesisiant to both. Protects 
furnishings. clothing and auto interiors. Guards against mildew. too 
DURAPROOF. to our Knowledge. ts the only moth, proof service 

National MONEY ‘BACK. 4 YEAR WARRANTY. 
(ure and department stores recommend DURA. 


Easy to learn. No shop needed. Operate from your own home. 
We furnish enough material to return Your TOTAL investment 
‘Gross prota to S15 and Bao day on BACH of your service men 

for part time. Territories are limited! Write. im- 
mediately tor FREE Bockiet explaining’ details. Easy terme. 


18-6 Ct. 
DEERFIELD, ILL. 


Duraclean Co. 
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WHY PAY MORE? 
‘EMO THIS AD WITH ORDER 


EVERY TIRE GUARANTEED 
385 NON SRD, ORIGNAL TREAD 
TPL INSPECTED DEMONSTRATORS 

“Positively Not Recaps 


‘00-15 .. 87-15 
65 


900-20 $17.55 
1000-20 "17.55 
1100-20 17:55 
32x6(8) 12:55 
32x6(10) 14.35 
34x7(10) 14.35 
750-20 MILITARY 8 PLY #15,93 
900-16 MILITARY 8 PLY $9.45 


‘WRITE FOR PRICES OW OTHER SIZES 
5¢ nn tees shigped, te said castomers, 
‘ial wll cance you. Mail Ores, Rushed on 
Racal of Chock Money Orde, 
STANDARD TIRE 


§34N. Broad St. Phila. 30, PA. 


MAKE JEWELR ‘AND NOVELTIES 


AT HOME! 


ded, Learn 
ewatlfaly 


YOU CAN BE AN ELECTROPLATER 


Be your own boss or work for big poy. 
Make money while you leorn at home in 
spore time. Inieresting, uncrowded field 
Plate with chrome, nickel, silver, gold, ete 
‘Money making trade secrets furnished 
Send postcard for FREE ideo booklet loday! 
HYDE SCHOOL OF ELECTROPLATING 
432 F Street, Room S22, San Diego}, Clifraia 


COMBAT JUDO 


Fiercest fighting technique known. Loarn 


MODERN SHOE. Rl 
2937 Seimont ave., enicapo, ti 
S577 Molweeod Bid. 


Sa A PENNY POSTCARD MAY 


CHANGE YOUR FUTURE 


PIONEER VENDING SERVICE 
‘ADDRESS ALL MAIL TO D1 
FMM 451 SACKMAN ST. = BROOKLYN 17 


PRACTICAL TECHNICAL TRAINING FOR YOU 
in REFRIGERATION, HEATING 
and AIR CONDITIONING 


Trained Men are in great demand to meet urgent 
requirements for Refrigeration, Heating, Ventilat- 
ing, Cooling, and Air Conditioning in’ domestic, 
commercial, industrial and processing fields of ap- 
plications. “Train now for a substantial career in 
industry — or a business of your own, Our prac- 
tical technical courses fit you to become a Refrig- 
€ration Serviceman in 6 months; Refrigeration and 
Heating Serviceman in 12 months; Refrigeration, 
Heating, and Air Conditioning Technician in 2 
years. Four terms per year—January, April, July, 
September. Start your training at beginning of any 
term. Write for free "PHOTO STORY” with 49 
action photos of students fitting themselves for 
responsible positions — just as you can do! 


SPECIALIZE MILWAUKEE 


In 6 Months to 2 Years = med 


aa 
“| 
| 
| 


aarti | RAMMING 


For Men of Ambition and Limited Time—Train for Successful Careers in Electricity 


Intensive 32 weeks residence course in 


operating, production and 


ls of ind maintenance tecknicians; customer engi= 
in : Graduates hold respon 
 laborator ~ i'and ‘executive. ponitio 
Glectronics; use of ma- hall, Maderate cost Fish 
A basic training meeting ui re write TK ss hi 
uirements for engineering aides, ton 13, 
ELECTRICAL SCHOOL a an 
A TECHNICAL INSTITUTE 


WANT A GOVERNMENT JOB? 
START AS HIGH AS $3,021 


Many Permanent Appointments Being Made 
VETERANS GET SPECIAL PREFERENCE /Franx 


Many Government Jobs. City / 


and Rural Carriers—Post- Sirs: Rush to me, without, charge. 
office Clerks—Storekeeper— / 0Py of 40-page, book, edd 


Gaugers—Meat Inspectors— / tions. and full particulars ie "how 
Accountants—Stenogra- / ‘ Walify for them 

phers —Typists—etc. / vawe 

Prepare now for next / ~ 

Examinations. / avpress ver? 


WAR SURPLUS sz: 


TRANSFORMER 
Jefferson Electric step up or step down transformer. In- 
pu, primary 110-117 Volts A.C. Output, from 5 Volts 
10.650 Volts. Suitable for use with wor surplus gadgets, 
heater relays, radio tes filaments, electric trains, house 
‘Weight 10 ths. New $7.95 Each 
= BLOWER COOLER 


chimes ee 


7 HEATER? 


= Za For trailers, autor, offices, dorkroom 

> homes. DUMORE Motor. 1/6 cont. HP, 

U ‘Amperage 7.5, RPM 6400, 24 Valls. May 
— oho be used as dryer Simple instal 


3 ine bir pipes 
Ne by Quartermaster 
Corps. Assorted shopes ond snes. 
All popular makes. Set of 6, $3.50. 


lollnew. 0:1" copacity, $2.25. 
1.2" copacity, $3.50 Foch. 


be used os generator when driven by 
Ideal for portable 

28 Volts, D.C Com 
pound, 3800 RPM, 115 AMP, wind. 
ings glots insvloted, blower cooled, 
27 $13.95 


CONDUIT WRENCH: Wid. by JOAR. Jows 
poss over conduit, pipe or tubing, slips down to 
snugly encircle Fitings. Slight preswure tightens 
cor lootens Fitings. Will not mor oF kink moteri 

of 8. All new wrenches, Not. 46-7-8-10-14. 
22.28, (Reg. cost $50.00), $10.00 per set 


motorcycling, speed 
ho-rod driving, 
ined andone cleat) 
2 pat for $1.00. 


\ steal bis. Solid beats 


(One pol 
New. Ea $1. 


All new 


han 


ROD Mode oftempered teal. 
supple oction, $'0r 54 heovly chrome 
ploted. Cork pistol grip hondle, Perfectly bolonced. 
Full weight only 10% o28. Complete with heavy duty canvas 
courying ¢ $9.85 
ALL PRICES F.O.8. CULVER CITY, CALIF 
LORD WELDON FLY REEL~ Mode of one of the 
strongest clumiaum alloys. Weighs only 4% ozs. Light 
but sturdy. Thoroly ventilated for line drying. Balanced 
handle withstands terific pull. Single action. Houls 50 
yord line packed. Individvolly boxed. Each... $2.25 


aarTTE Tas aa RT 
Pia co 
tests 

Se Fess 
pre 


eter Great for Patios, Ds 
ways, in Dens, Ronche 
Matching solid brass wall 
bracket inchided. Weight 3" 
Lbs All New $5.95 Eoch, 

cui 
shop. Assorted 


AIRBORNE SALES CO 
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jel Aluminum Co, 
cll new. 


MAKE BIG MONEY 
IN JEWELRY REPAIR AND DESIGN 


Step into this easy to learn. uncrowded field 
through our unique home study course. Big 
demand for trained men and women, Interest. 
ing, pleasant, clean work. Any one can learn, 
We guide you step by step. No interference 
ith present job; Opportunicy co et ia, busi 
ness for yourself. Covers entire field of jew- 
elry repair and design. Complete set of more 
than 100 professional tools and free diamond 
included in 20 lesson course. 

Send today for full information 


ILLINOIS SCHOOL OF WATCH REPAIRING 


12870 Elston Ave. Dept. 4-1 Chicago 18, III, 


“YOU ARE UNDER ARREST!" 


Help Bring Creeks to Justice Through Scientific 


CRIME DETECTION! 


No obligation, 


WSTTWIE OF APPLIED SCIENCE, 1920 Sueesin A 
STUDY AT HOME for Personal Success 
and LARGER EARNINGS. 39 years ex- 
pert instruction—over 114,000 students 
enrolled. LL.B, Degree awarded. All 
text material furnished. Easy payment 
plan, Send for FREE BOOK NOW— 
“Law and Executive Guidance.” 


AMERICAN EXTENSION SCHOOL OF LAW 
646 N. Michigon Ave. 011, Hi 


TRI-STATE COLLEGE 


8.5. Denree in 27 monte in Engineering (7 branches), 
fence, Graduates succes 
eh, une. Write for ca 


me M, 
Brondeasting, Servicing, plectron: 
‘Aviation, Marine’ & “Police 
Radio "taught reat a 
ees Ensinearing course equivalent t2 3 years colfera radio 


Work. Approved Veteran Training. Catalo 


Valparaiso Technical Institute, Dept. 503, Vaiparaiso, ind, 


nucecs STRENGTH! 


RUGGED 
ica 


Strong Men's Club of Am 
offers FREE Membership 
Send for your personal memberskip card 
Sod strengtn‘Beerets Naural No. gilis 
fatlons! Many valuable ‘privileges! Send 
fame, address, age,-On benny” postentl 
JOE BONOMO Strong Men's Club of America 
Director, (Oeot_P5-6) TMI Bradway, 7. 23, HY. 


TRIM YOUR OWN 
bal 


‘ment and 


FIND OUT ABOUT TRAINING AND : late of 0 fie a Peas 208,000 com 
OPPORTUNITIES FOR YOU IN BUILDING "era! butidings, us Sati ba ‘oudalng construction 


coupon for free 
See what this Course has done for 

it can do for you. Read what 
Chicago Tech graduates say ab 
earnings, success, Learn the 
you as a trained builder—and how quickly, easi- 
ly you can get started. Simply MAIL COUPON 
TODAY in an envelope ot paste on a peany 
posteard, 


CHICAGO 
15 HNICAL COLLEGE 
G-158, Tech Building, 2000 South Michigan Ave. 
Chicago 16, Illinois 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 


TRADES THAT PAY 
LEARN BY DOING 


Mechanics i Machinist 
sl Welding, Gas & Arc 
jane Tuning 


& Civitions NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULL’ 


| 
Name. 
| 


I Address 
1 


oe, 1800, pases-—1540 stration showing 
trucks and buses with fi 


———CALL IN PERSON OR MAIL THIS AD TO——— 


GREER SHOP dail lal. 


With One Application 
lor YOUR MONEY BACK] 


Professionally Developed AMAZING 


REAL COMFORT INSTANTLY [Fasasadirseealsihiei eto 

bother—tooseness and al 
USL IETTES ping vanish—gum cena 
heals and ditappearr—forover, 


NOT MESSY + NOT STICKY 


‘aslo svodor dgefures ore made of. That's thy we 
rarioe petfct pele seater nol for just 8 
‘one application. 


Finer ncn i hot | eer = tock 
YOUR MONEY BACK IE MOT |e oo i 


MONEY sn poco aly 8 he 


11 and we il poy petiegss 
99 Broadway 
es 


DRAW forMONEY | 


| BE AN ARTIST! 


Trained Artists Are Capable of 
wee 


WASHINGTON SCHOOL OF ART i 
Stu (36M, 1115 15th St, NW, Wash. 5. B.C. | 
yur tree book and fll particulars. Veteran: Course | 


Ser 
en 


Goo. 
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Buzz Born! 
oe fie-Zag Whistles— Flashlight 
cisix-"Roman Candler epeat- 


Catalog FREE. 
BANNER Fi IEWORKS MFG. CO.,INC.- DEPT, a7 
446 Capist ‘Toledo 12, Ohio 


Atel 


Woo-WeE 
whistle 


oot your P COPY OF THE STANDARD COIN ENCYCLOPEDIA TO 


Dept. BA, 373 Bway, N.Y.13,N.¥. 


makes False Teeth TIGHT 


Yoowe dental plates ft 
Siutely and comfort 
f 


JES) uaz stor out uasue 
=" Make Yor State ah 115 ties Pe 


A SENSATION! 


MACCHI & CO. 


927 Lerkin St., Dept. 51, Sem Fronciseo, Clit 


STUDY at HOME 


With An Educational Institution 


Men, with specialized training win higher positions, tnmure 
publ, life. Op 
mn it ‘our Catal 


ARTS and SCIENCES 


Suites 'p Philosophy; Education: Letters; Public Heal 
Medi Paycholofy Sociology: Para 

Plaats’ Geology: Potiical Senses: Tarek 
‘Commerce; Accounting: Mathematics: St 


fucceases ‘in Dusiness and 
tunities ‘OW greater than ever betore. 


LAW 


Complete Professional Law Course includes 18, Hornbrook. 
eri je textbooks. Courses ‘also in 


iG 
JE MECHANICS (A & E) 


Train on famous Northrop Field — New clones storing soon 
te for oteleg. 


” TRAIN REPAIRS 


claliee in toy train repair 


domestic: Mail ‘oe expreas srdess 
cured. for promptly 


BECK PUBLISHING 


ESTER BLDG. GRAND RAPIDS. MICH. 


A PROFITABLE TRADE 
Learn 


Distributors wonted 


a SPECIALTIES comp, 


*Fight/Wrestle! Jiu-Jitsu! 


Phas Weight Lifting! Strong Man Stunts! 


NOW! All 5 Famous 
JOWETT COURSES 


1 S= Volume! 
LET ME PROVE 
1CAN MAKE _YOU— 


COMMANDO “TOUGH 


OR IT WON'T COST YOU A CENT! 


soy: George F Gowett woro's 


All in 1 Great ‘0 
Pocked With How: 


ig 


fr 


Aor . 
ai inde nie Nine Hf 
. 


4 


eo 


aune 1943 49 


THE GREATEST IN 


PLASTICS! 


PLASTICAST Is « 


foot tr ental 


inal be 
tener lence z 
PUnsives ‘aatl roots 
ENCHA ‘ens, MA 


iene 


enn 


re 
0 Mlepostt Patiala U8. 
the’ mareet conta 


coaches 


Genuine Quality 


GABARDINE «.2:::.. 


$11.95 VALUE! Order by mall and 
SAvEr Firmly woven virgin wool and, 
fine spun rayon. ‘Twill weave. resistaS 
Wrinkles, Holds crease. gives amazing 


s 
PR 


wear, Expert fashion tailored for per 
eet itt. Zippe: front. Roomy. pockets, 
Bar-tacked for double ‘strungth. Blue 


Tan Sand, Lt, ‘Brown. Dk. Brown, Blue-Gr 
WAisT SIZES: 24-36 pleated~38-44_ plain 


IAP Somes’ Mack fears 


SS LINCOLN TAILORS ,2:2%, "3:5, 


MAKE 


In Your Own. 


ONLY A FEW 
DOLLARS 
PUTS YOUIN 
BUSINESS! 


ro °S°2X HOUR 


nom Business! 


Here is the chance you' 

Fiessaitt  Gignited, Yole-pay. business “ol. your own that 

Blfate Wty a\ttendy: yen round income. Start eo 

girng tah" abate me. right trom Jour own howe. 
uaf oppurtunities for meni and women, 7oung oF 

Stiall towns or. big cities ‘peeded. Many 


Ike new without taking of Moor! Tremen- 
‘demand in homes: apart 


ous ‘in nomes, ents, betel, 
Stores, ofee and public’ bu 
Fepeat business. Ferritort DETANS 


NOW! 


Deot. 18, Bit hort 7 St 
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Made to U.S. Army Specifications! 
16-JEWEL 


ELGIN 


sig 


Sturdy 16-Jewel ELGIN men's wrist watches, Water repellent 
Sweep second hand. Stainless Steel back. Unbreakable crystal. 
QUALITY! American ‘made. Pully reconditioned with ONE 
YEAR GUARANTEE! Made for the U.S, Army Air Cort 
‘Ther HAD to be good. SEND NO MONEY. Simply Das pos 
san $19.95 plus 10% tax and postage on delivery” Cash ord 
sent postpaid. Limited supply. UNITED PRODUCTS Cl 
Tot 8. Halsted St... Dept. RES-120, Chicago 20. 1), 


LAW 33s: 
BOOK 
‘Write today for FREE 40-pape 200% el 


which shows how to learn few easily in spare time at here 
through the Blackstone course Prspared by 60 well-known law 


authorities. We furnish all material including 18-volume 
Modern American Law Many successful attorneys 
among our graduates, sgree, Moderate cost; easy 
terms; Money-Back Agreement. 

22s BLAGKSTONE COLLEGE OF LAW 


‘Small & large. new & used. Army surplus, 

‘Also canvas covers. hammocks, canvas eote, 

Glothing. paints. Lowest prices. Pree circular 
MORSAN, SALES. 


10-15P 80th Ave. ‘Long Island City 1, N.Y. 


RELEASE the Full Power 
of YOUR MIND 


f free booklet telling how you 
i personal goals. Ps 
‘thd interior feelings. Learn how to. mah 
find work for, ot a 
Breedwell Studie Sehoats, Oe 
Tuetakes 22 Yeors 


EYE-GLASSES by MAIL NEW 
‘Send No Money! 


Scientifit “GUZZLIN CHARLIE” 


MYSTERY DRINKING BIRD WITH 
ROLY POLY EYES 


99 see 


always thirsty, You won’ believe your 
sige Younetand old go wild over him: 


BERNARD FINE CO., INC. 
501 Sixth Ave., Dept. PS13, New York 11, New York 


Buy and sell world-wide without capital 
Travel abroad if desged. Export men and 
women in demand. Your own business — 


rience or school: 
rded. Write today 
gation. Please state age. Air 
mail reaches us overnight. THE MELLINGER CO., Ex; | 
Importers, 1422-W. Westwood, Ler Angeles 24, Calif. 


REFRIGERATION and 
AIR CONDITIONING 
[REFRIGERATION 


MECHANICAL units everywhere need 
‘servicing. Soonnewunitswillrequire 
installation service. You canbe ready 
with reliable pay -knowledge of this 
big income field, Unique home study-plus 
actual practice plan prepares you to enter 
servicing orinstalling field or get into busi- 

jess of your own. Great opportunities now | 

and later, Get facts FREE. Write today! | 


UTILITIES ENGINEERING INSTITUTE. | 


2525 Shefild Ave., Dept, 368, Chicage 14, II 


MAKE HOLLYWOOD STYLE CEMENT POTTERY, 

coffee tables, stucco-rock, 
S, ote. ‘Many more, Color con: 
Grote with chemienls. Start with small capital 
Te brings sample. pictures. d 


When Writing Advertisers 
Please Mention Popular Science | 


CARTOONIN 


4 men paid well to service, install, 
pair. rebuild household and commercial rafrigera: 
fora Opportunity Tor ful! ime, spare tine earnings. Tr 


COMMERCIAL TRADES INSTITUTE, Dept. A: 
1400 W. Greenioat Chicago 24 


Original 


wottywooo WOLF WHISTLE 


Give the— 
WOLF CALC— 


Works in trucks, motorcycles, motor boats outboard motor, too. 
Guaranteed. If your 


e gm orders, 
‘Avromorive peautis & Jomnens write for infor 
‘mation on this fat selling. proved fem. | 


YODER MFG. COMPANY 


2-41 Ea 


up 10" J rounos 


IN ONE WEEK 


SAFELY! 


WITHOUT RISKING HEALTH 


DRucs 
STARVATION i 

LOSE UGLY FAT NOW « .. Notice 

EXERCISE he difference In POUNDS and 

massace st week, whether 


NOTHING TO WEAR 
yeors (illness excepted). The Protor 
once down to normal, it helps retain your ‘new 
woistline” os long os you like . . . NOT A TEMPORARY LOSS, 
Protom is not © Drug, Loxative or Thyroid . . . absolutely 
Hormless . . . Is Good For You. 

Thou HF Overweight 


OXIDIZES EXCESS FAT Eee sensational 


Pounds in 40 Days, 
Feel” w 

Protom os directed, Once or Twice @ day, accordir 
fost you wish to Lose Weight. Protom is @ FOOD. Scientifi- 


Cclly'Formoleted, Laboratory Tented ond 
REDUCE 


Approved, Fortified with energy-giving 
PROTEINS, AMINO ACIDS, MINERALS 


reruns, foes tite ch 
Seng ciate aes Grseeinctes | 16a 


EXCESS FAT. Lose Ugly Fat Econom 
cally, Simply, Pleosontly, without 


MONEY 


On delivery simply pay postman $2.50 . .. begin Losing Fat 


the first few doys. Enjoy New Energy . . . Have confidence 
in your oppearance. 


Sorry, Ne Canadian Orders, 
We Pay Postoge if Check or Money Order Enclosed. 
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Uses 110-115 AC or DC + INSTRUCTIONS INCLUDED 
WELD - BRAZE - CUT - MELT - SOLDER - HEAT TREAT 
‘The WELDRITE combination-tested and prov- and fender shops, 


7 
Waa, rronice 


MONEY! 5 DAY TRIAL OFFER 


‘te uxe-Just plog WELDRITE into 110-115 AC 
ate cre Just plug WELDRITE into 110-115 AC Order your WELDRITE Electric WELDER- 


‘aterials available at all welding supply slores. 
WELDRITE furnished complete with Converter 
H Single Holder with attached Alligator WELDRITE in 5 days, and money will be re: 
Ali, for welding metal up to i" thickness. 88K funded. WELDER HOOD-Approved lens found 
folder with Copper in hoods costing to $10-only 83.95, 
rnd for Cutting California orders please add 27 sles tax 


Soldering, ete. Starting 
‘] included. CALIFORNIA TECHNICAL PRODUCTS CO. 
CUTTER UNIT deal for home workshop. Invaluable for body 448 fe. Mil $ Les Angeles 13, Calif. Dept 


Short Stories, Mysteries, Novels, 


How to Write Articles—at home in spare time 


‘The 


onal eoaching sievelop, your own 
‘eat part 
wilt" eall), 


PALMER INSTITUTE OF AUTHORSHIP © Desk U-68 © Calif. 


Wew BOMB HOSTS: WHICHES 


1680 N. Sycamor 


Lee" Zfpweonce. PHOTOGRAPHY 


The Joly complete home study, glamour course, with 


300 1, fing ea sithentc text, illustrations, ad the personal ae 

4. Light weight af internationally famous glamour photographer, 

ple with hook Harinn: LEARN to bud contames on tel cra 
beck ct oncalorin, ete 


rou 
LEARN Hollywood secrets of glamour technique, includ- 
ing the 34 baalc poses, makeup, lighting, costuming, etc. 

FREE BROCHUEL! Oot hl dale now, WRITE TODAY! Stef veteran 


HARRISON STUDIOS irancie%s catiemie 


able 1 
position, FOB, K, Cy. Mo, ( 


ket & Hanger 
hhnvent 


$1.98 


MIDWEST SURPLUS SALES CO. ~ 1 eee 
2531 INDIANA KANSAS CITY, MO, g ook tells all exam 


“SENSATIONAL 'SALEI* 


“swe” SUNGLASSES : 


24K GOLD PLATED 
SAME TYPE AS USED BY ARMED FORCES 


Get Ready for Big Opportunites! ass 
si Yo Sat 


GOOD PAY JOB in 


DRAFTING 


TOOLS AND EQUIPMENT 
SENT WHEN YOU START 


ENGINEER DOBE « Div. 2A, Libertyvil 


RECORD 
CHANGER 


Pays 0 & 


this Ad 
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Earn BIG PAY Now! 
men helped 
* BIG SHOP 
TRAINING @ 


Make More AUTO BODY 
Money i” and FENDER 
peers REPAIRS 


FREE! BIG GET THIS BOOK NOW 
TRADES 


METAL TRADES i In Your Own Home ITT 
[APPROVED FOR VETERANS MLLESTRATED Send No Money BETTS 
WRITE TODAY: A te Posteard will do. BOOK 


ALLIED SCHOOL OF MECHANICAL TRADES FET YOURSELF a sha 
ALND, SCHOOL OF IMCHANICAL, TRADES Low cost Glas the tie money at 

446 Alli dg. CHICAGO 5, ILL. QUICK - EASY ‘older’ cars,” lotking 
The Help You si, TA esti "bask 
E. Z. SILVERPLATER “12 00 be Ses a noo 
Plates as it polishes, retards tamish. 1 appli- 233 Pictures—Diograms job or start. 4° business of 
arte spor 325 Poges of Vitol Facts [ni invest selling hou 
‘335 MARKET ST. Pariascartns N. 4. Covers methods, tools, ma- s kind, Thousands in 


terials—How to get busi Mail ‘coupon “today 
iy 


“SCREWY. MIX BARGAINS Laat jernation and ple: Sabie 
pee tence re ace rete eee 


‘crews, sheet metal screws and bolts, sizes 
fous type ‘heads. ‘Three pounds $115. Five 


y Bisel Rivets 1/16" to, Y= diameter, various lengths 
Found and fat heads-—five pound Pke 

‘Mixed ‘aluminum’ rivetsS0c Ib Mixed cotter pins 2S¢ 1b 
Toe postove Per ord 


JAY-CEE SALES C0., 4554 Grand River Ave., Detroit 8, Michigan 


1948 Enlarged Edition 
AUTO PAINTING Now Included 


RED E TRACTOR COMPANY 15 cow 


| Com truction for Professlo: 

OTHER VALUABLE 1 Use and ‘Round-the-Hou: 

PAINTING BOOKS Get this new 1948 apray paintin 

rubber 1 BOOKS Sscip you On, the sebr °Uae it aloo foF 

produc Better? and “ume-saving. paintwork 
‘Own. around the home 


Ip7 MAKE YOUR OWN 
eS RUBBER MOLDS 


igurines, ash trays, orna 
nents, ete. Use 


A. swonclertul opp 
nity’ to, real 
dous PR 


‘tnd exterior. patitl 
int oF other Snish to 


4 if T 
tment,’ how to make new flock "and 
Suede Sniahes 


NEW EDITION NOW READY 
New edition has added chapters on Auto 


Blectrostatic Spray Palntin 
Spraying and.” Automatis 


Zloth “binding, illustrated. Only 
postpaid. Check number 1 on coupon below. 


MAIL COUPON Money Bock if Not Satisfied 


Frederick J. Drake & Ce., Dept. 5A 
w. van 


2 
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SURPLUS 


AND HUNDREDS OF OTHER 


BARGAINS 


STOP WATCH 
“On. te Excep, 
\ } wW Bre ake 9 
divatac BAYONET BLADE 
9: = 
r Us a 


Ne, 205 
Each 


VEEDER ROOT 
COUNTING 


WiATOR'S OXYGEN OUTFITS 


ORDER DIRECT FRO: TRAILER 


UNDER- 
CARRIAGE 


galore Bs 


‘AGE AND MAILING 
CATALOG—READY IN. ABOUT 60 DAYS 
WRITE FOR YOUR COPY TODAY 


3 Ea Dept. PS6 
509 S. State St. 
$3.7. CHICAGO 5, 


Classified Ads only 70¢ per word per insertion, payable in advance. Minimum 
To be included in August issue, copy should be in our office by 
June 28th. August issue on sale August Ist. 

POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


10 wor 


BUILD ideet track racer from 
castoft “parts ciictions, gon 
‘Sruction “information, ‘Motor Sup= 


iy. Bax CS-1682, Toledo: Ohio 
TUSTOM-Car photographs, 1301 ‘Man- 
ther $2, Finest of Tes 

Eenat Pe ‘Publications. 123-40, Atcadia, 


SSNTERORANORARLE Fara Go_How Fara, Book, 
book tells me that ine 
‘eechaneee 


Prautamobite! Srigtoal 

Sr ie, area ao 

Ses] Reet sure ee, Sh 
Leable eee 


st prmeet eae 
pe Be shiach Serna ea 
Bega eat, ied Pet ae a 


acing book, oaraphs, 
valons famous "record. holders taed 
as “prj eaken Conta hotrod 


1.98, Alm 
Pentyl- 


motive. Tague. | , IMAGINE. 350 miles per gallon your eat 

besuln a Seeing: uitable fre amin Big | foe ae ee ar “saa ner Mrare Bene wale Cor BE 
caf OWER. and poeed equipment Tor aii 

sa, foe im tect, Teanloidn. cat 


penned Rei tae Bll JE 
Skeet rl, Teg Sans, "ace 
Hint four malig fat oe 
"Madiacavine faci: 
Fs ago, Coma 


Siosiher performance, complete, deals 
wtogtaplis. #1 Postpaid A-V-8, Box Ld, 
gle. Lot Angeles ti Cali: 

EL, 8 Ford tnstruction Dogo 
plete details care. maintenance. 33 


ior dae Baia 
‘Pico, Les Angeles €. Colif,___ 


MIDGET Car vook_Convies pans Tor | nitt@' GG" Souine "nication en | MUL. Geel Othe Pont Publications 


racers: ‘compression. balance. midgets. big 
fo, bassenaer Mugnway oedsiers. 3-ubecl | cars: rondsters Via speed data. fa posts | 2 AUTO SUPPLIES & EQUIPMENT 


‘Sima ‘ut Fen | “aon compres BeEuged, bir theta ned Naa 
‘MAKE your Ford fast! Complete details. | @itroct ys'u ‘Ave. K. Decatur, Th, 
ols. How to construct 120" mph | make °mosel ¥- 106, 


sas 
pee Hee eee ae | Ba ABC i 
ee, haters, Guero | BS pagel ee are anna 
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AUTO parts for all autos and trucks. 
‘Trans. muvors, diferentials. fenders. car- 

Parts. Security Auto an 
Truck Parts, 1923-P8 Grace, Chicago 13. 


[AUTO Parts, We have them. New or re- 


a 
Reels unas ate Tacha | 
Gover-Nu. HB1ieN. Lubbock. Pena. 
“SPEED” «Handi ~The Oden 
vag liste eas Seat 
Ba ll tal unos 
Baty ita gemma See 


pretbion formule balancing. fuels. “How 
Build, power equipment, Fast Conver 
tlons,alot"Rods* cconsmicers. super 
harvers,tnethods, Photographs. “Cata> 
fngineering 


6 Taz 80 Ali 
Miltora 5. Penasyivania 


MOTOR Scooters, bicycle engines. 120, 
miles gallon, Dime for catalog. Clymer, 
Beck 8-65."3125 W. Pico, Low Angeles 6, 


2 & 3 Blade. for snow- 


PROPELLERS —3 
sce fleas. oats, Catan. "Sianaara ‘ero- 


MARK tools, uns. parts. with our 1/16 | 


seal etey and “gure sets: Soh for #30 
Can supply aay size letter oF 
Peace atrrearonabte prtes, Arrow Sales 

Gb.. Billings. Montana 


COMUNE nin al Ea 
Sere ier ee eae 
sit pid? state crite 
ada tc di te 
dailee cane rece ee 
istic lacas tt erase 
SRE at 
SA ale 
RN a a 
tori 


TINTONS, OW & iw Cary Dnsoaaln 
M. Merryman. Lawndale, Gali, 


arts sete. (ioe by 
Rider store Direc: 


Gene TONALLY Atnee SSH 
serearionaie bares Sapa 
it ea a ae rs 
Pitt gira fuser te 
pals yeas a gi 
CONVERT Tore Gaeoliay HR, 
ES 
ee pe 
HEM, Miscteh Saeed vntad 
SREURGUaTER fo or roo 
SAGES a SOT 
Laat mate eet 
Scar Be Nenana 
et ia 


es 

‘Unto 
ar with 
Realiale 


cage look new 


ct 
i 


ine ‘tat 


78 
tone for most Braken: Cheval 
put a ant lal Pees circular. 
Price Enwineerine: pox 1923, WileLasres 
Bias fos Angeles’ 36. California. 


free “particul 
1340, Wauwator 

FREE deiails: How to 
factory digit. Bass Com 
an 


For 
7 


‘write “Vacumatie, 
‘Whee 


or} 
wvektron’ 
stalled. 
Gate. make car. 
Cleveland 11. Ohio, 
a ‘AUTO TRAILERS 

BUILD Your own trailer! Save money! 
Have every feature you, want! Plane. tor 


house, sport, camp ‘and "ullity” trailers. 
Gatalog describing 9 models 10s. iSe~ 


Ganada and overseas. gun’ Dandy. Box 
125-8, Wausau, Wisconsin, 
HOUSE Trailer | Frames To}-Q-Les 


Axles With springs, wheels. cieetrie brakes. 
lsDog hitches.” Literature on request 
aire, Wi 


Parts, Accesories — 
Gataloe’” plus. bookiet 
‘Si00—Marine Sart 
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SS 5 | 


312 BRIGOS Stratton Motors. Send 
Ew Be ‘Bonz, 1262 Thurman. Cam 


PROFESSIONAL Midwet racer moto 
scogter:, midget roadster. midget motor 
Je. Plana. specifications ‘contained in 
Wiustrated” handbook. 23e. Directory at 
bargain priced used. motors. motorscoot 
fra. Bervieyeles, included free! Aldwest 
$039 ‘Drammond. Toledo 6. Ohio. 


Shins Ta motoraceoler molortikes. mucaed 
Ears: motors, parts. Gall. 338 Erie, Toledo. 
‘Ohi. 


Cashman 


MIDGET aapeabile, $5 0. 
"620,00. Indian” motorcycle 


motarreooter. 


‘$40.00" tires: TSe. Send se for printed cats 
Slog listing sensational bareaigs in motor 
Scopters. "Servicycles.. midget cars. used 
Bas aie settled hot Ca-tte 


Say- Milwaukee. Wisconsin. 
MARLEY -Davidson “45” engines Gov't 
gurls “pebult with Generaisr and Gar 
buretor. Pew left" close out $89.00. Clymer 
Bevi iced, aia5 We Pico, Low anstles 6 


Happy Landings.” 
genta, Please enclose 0c for postage and 
Banding’ “Hangar Pune. “Dept. CK) 
t th 


gia rame Lae ee 
gee oe oe 


THAMES AIL Das fo bulla oF Febalny 
qustrated catalog 10e Gyro Lamps, 


Glare “Chleawo 40. 


“decorative “compound: 
ive up, 19 4's, ore Ligh when applied 10 
ive wp, “igh agp 


Tie 


fhe oral 


ee ee 
sively: Piper, os 182" Royal Oak: Michieat 


%___ WELDING, SOLDERING 
“WELDER—New portable champion ame 


ial Transformer ‘Welder; 1107 
AC. 8 Treat stages, Welds. Braces, 
ise" Gomplete with electrods 


eats “all “ms 


Holder. helmet rods, carbons. fuxes. cables 


Box 1011. WY.C. 

‘AG. WELDERS, Sanders, 
2a, BareainaHolgeraon 
gNELDING—a profitable wade, Demand 
for" trained ment Learn quickly at bext 
fauipped echoo! in ‘6. 3. 


Spprovea.“Cutaleg “iree, “Wee Hobart 
Weicine “scoot “Box Boea5. roy. Ohio. 
“WELDERS Feguirements. Pree 


gaisiog, Write "Hobartweld: "Box P-068 
roy. “Onvo. 
‘BUILD-Ur-Own” AC Welder_and AG 


af Team “power. lites 
fun! Habart "generator 

ree instruction “book. 
ders. Box P=683, ‘Trey. 


MACHINERY, TOOLS, SUPPLIES 


~DRILL GRINDER—Orinds drills to fac- 
tory aveusacy. Calipers with direct reading 


Heales. Cireie’ cutters. New ‘Tool. grinder 
Lowest “prices. Free" iterature. Factory, 
11-8 Eset dist, Kaneas Chy 3, Mo 


‘SHEBEL Saw Filer, $7.50. Piles all sass. 


Z. Grove. Bloomingten. 
“FLIGHT Engineers Manual _(Zweng) 
$400; AAP Sextants $12.0; Aerial Caim~ 
17,00; Hamilton AAP Master Navi 
Eation Watch $65.00: (Pree Folder). Pan 
Ainerican” Navigation ‘Service. 12021-D3 
Ventura Bird. 'N. Hollywood. Cali, 


Bice tela. Cucalar, “a0 'So." Sua "Se 
Milwaukee 4. Wis. 
‘CHUCKS. (Genuine Wenjcoit) thdepend- 
ent, Universal threaded {or bout 
‘htlaes Logas Glausine. Oratteman 
Iathes. “Also other” chucks. to 18". 1 


| Fante; ree Merature," Weateost™ Cnc 
Co." ar00" Walnut, Oneiaa, N. 


SPRING | steel adlustable | tool spe 
reps pour tools and parts handy. Send i 
F'saiople, Baron Products, 20014 Home. 
troit 12, Mich 

POWER Tools, Build your onn with 
is Castings. Gave up to 80°. Complete 
stings, materials and blueprinis supplied 
ras woodworking. and’ metalworking 
ols. Free catalog. Write today, Lewis 
achine Too! Go. 3217 Union Pacite Are~ 


‘Los “Angeles 23, California, 


alog tree, Concrete. eat 
core ‘Gravols St Louis 46: Rlasouri, 


wing aching 
i 


ines. Ball 


GOVERNORS for Auto 
i: ‘Candee: 


bearing. $988; plain #17 
iit, 8. Hill, Los’ Angeles 
ELECTRICAL repair men. send for Ii 
erature on Motor Winding tester and A.C. 
Rotor ‘winder. ‘Aiotor industries, uncy. 


18 BODY-BUILDING COURSES 

BAR-BELLS, Dumbbells. Exercise 
ment. Courses. Pree booklet. Good 
Sell Co.. Reading. Penna, 


SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY 


} RAISE Chinchilla rabbits, Year-round 


money-makers fos {urs meat 


38.000 YEARLY possible raising Angora 
rabbite our Covoperative ‘marketing plan, 
fone Angora ‘Association, "Cedar Rapids 

33 000 YEARLY Rakin Tabbits 
farticulars free, ‘aus Ratiottys Ones, 


MONREYS. Pheasaa 


Tampa 


SINKER molds for orn 

sinkers. Several styles. many. free 

Ittustrated folder. ead! Co 
‘Reading. 


TWO Cylinder oll free com; 
EAD a0, Pump ably ite $040, our 
Dariiewlars write 


hmprenare, 2896 "Be “Glait Ave 
‘Ohio. 


nck. Atrpiane "ize Company. Dept. 20 
meio. Merced. Gullforniac 


+ BOATS: OUTHOARD, 
si 


‘Hiuatratea Stan 2s we 
SSHOTOUNS. Ries, Revolvers 
Saale Nie Rare Ct 

Sis Ba Howe. bo ham Succes Coopers 


FIELD GLASSES 
EE Ba weeded en 

Bint eituldg 40c (ein) How to Bula 

ts book. 00 ea Boat Blues | ie ba 

Int ob Bap 'A-1,"Cavelan, Ohi | Combany svat ik, Maver 
FARINE conversions for Pord and seep | , POWERFUL elzecopes ens 

Sang crn A tt | Pana sine 

E'Seasand,"bepartnent a Newark | Ho Bente Seg, 100 anasto boner 


is, Qetooard, Runabout 


Io used 
candalleices Go 812 Coons 
ton, Mass, 


oat cai 
MARINE Fituinis. _Acsessorves—thow- 
ide of lems {Pletured. Priced)=-Prompt 
divery, Catalog $1.00, Marine Mart, 
ifalo TAL N.Y 


“812.50. 
ie. lant 


a. No €.0.D. orders 
es nested With gasket: 
Ed 


MARINE Fir Plywood for boat building 
md Ie today Lor complete. stock and 
ice in. “rans-Matca ‘Corporation. 10 
st 4ath Street. New York. Nu¥ 
BOAT Paiverns_Kite-See-Dupiey 9a 
jo 247. Marine Mart Butlala 7A. NY. 


‘lone 10¢, 
ile Re 
GOVERNMENT Suiplus “Terrie bar= 
aia "taleacopee. “binoculars Tenses. 
isms. send 8 for cataiorys. 

acer, "123-26 1 Ro ‘Boulevard, 


“OPES,” Binoculars annie 

eles Jensokdt Aisck, Bough, sold tna 

for American ‘scopes. Reticules. coat ine 

{epaita. Robert 'S, Thomas. Silver Sprint, 
ane 


[RAGE Game Figs one wt 
Big demand: Bookie, free. Tavier 


Box i268 Haj 
saute faa Witte 
‘Ga. 


RAISE Guinea 
| winheia Marrison, Fitecera 
setiensee Bet Beane He a Poi Toth 
Brew No. St" Petersburg Pia 
‘ANGOWAS, solass ‘Chinehilias 
pron 


white 


FROG RAISING 

“HOW T Made Fortune, Raising Frome 

Teton, Book, S09, Satataction “Ouaran 
je. Broei. 1035 hiariborough, Detro 


"PROOS.Grayfah—fahing cane Ward 
rood. Liris 100 Vol Brashears. Berryville, 
‘Arkansas. 


3HILK_GOATS. 


ductory year subscription only $1 (regular 
$20 Sear). Booklet, “Primer for Goate 
| Keepers®=. Pree'-on request. Dairy “Goat 


Sournal. ‘Dept. $48. Columbia, Mo. 


Robbins, "619 Union Station, ‘Chileno 
Iilinots 


Tangs for Al 


‘ASTRONOMICAL Telescopes, binoculars: 
microscopes; Bought. sold. repaired. Books, 
Hint toe. ‘asmussen-meece, “Amsterdam, 


“ASTRONOMICAL Mirrors — Made 19 
gpa, Herman. Stump, Winchester, 


j__ENGINES, MOTORS, ETC. 


WINDING Dete. sting 225 motors cin= 
id three phage, $1.00, Motor Data, 
ORL Hunane Clix ho. 


Sturn tae we 
genie ar ater a 


INGER Engine—Alrcraft—All new in 
ial case SHO HP. 18 cP V te Ale= 
Ene Now iT. 


hester 8. Now. 


at 0G numba Pers: mamas 


$230 MONTHLY, Rating Angora 
nite parteulars free, Waites Habu, 
Rebar obio 


TOTS 


genial community” Pree iiterature. Hichard 
Gite goet-z. “aliywood iva. Hollywood 


Farm, Calalog—Freet Many 


Stroue 
York 10. Ne 
Et 


ay W. ts, Kan Clty 
‘Mo. 453 8. Spring. tos Angeles 13. Cali 
“CHEAP Homes. stock. aay. 
tet, poultry farins. for’ retiring. 
Stee.” Fotis: ‘bunting. fishing. 
geviiy. health, happiness in Scenic, mld 
Geoue: write G. W: Starr, Ovone. Ark 


YOULTHY AND SUPPLIES 


“BUILD-Ur-Own”” portable Gas Drive 
fe Welder. Save 8350 with Hobart gener= 
nr Pius vallto engine Pree instruction 
nk "Write Hobart Welders. Box P-i8 


fos. Ohio. 


RAISE rabbits. Market provided. Breed 
ine stock” furnished on Production Pay 
“lan. Literature 25¢ with huteh plans 
Hansen's Ragbit” Institute. 1347 i 
Avenue. Salt Lake City 6. Ulan. 


ent’ opportunity. Detective Particuing 
| fee. Write, Wagaber, Pei25 West 66th, ¥. 


aune 194 57 


$5000. from half acre growing Ginseng. 
See Bipwlled Crop eotent Baruculars 


Yonge.’ Toronto. Canada 


ILLUSTRATED Information — U. 
coins. collectors 
es, $2.00 Hobby 


5, 
‘and 308 
*. 


lustrated Catalog 26e. Helke, Wenona 3111 


‘ANNOUNCING home study course im 
gommereint baking. Practical besic traine 


aunt 
a Ate. Dept. 1133, Chicago 5. 1 
MAKE beautiful, costume jewelry at 


“ HYDROPONICS, — Soilesy Voeriables, 
cheap chemicals. 286 Box 87. Bristo! 


EARTHWORMS. Send $1.00 for Revised 
Booklet on Soll, 
Destine, Coote 
ile, Ob 


idine. & ‘Better ‘Com. 
wethworm Par. Coal 


‘START lamp ", aa ‘Profitable fasel- 
ilustrated course 


38_BOOKS, PERIODICALS. ETC. 
[MADAZINES, (beck gated) foreign. 4o- 
mestio. arts ‘booklets. subseriD~ 
Hons, pincupa, eter Catalog toe, ‘retunde 
ea). Ok 


‘Sod Firat Ave.” New York 


Fitveen— 
logs! Hirsch. Sprine Val 


“ADULT bookalogues.” 25c. 


$1.00! Bree en 
in 


PRE Trick ang lusirated Magic Caia- 
logue. 256 Hall Magic Co.. A-3 John R. 
‘Betroit 36. Mich. 


‘W'S coins lowest prices. Send stamp for 
lists Hutchinson, 3463 T Street. Philadele 
pha 34. Peana. 


meager 
Street. New York 


BE a Magician. Large professional magic 
catalog of fatest tricks. J8e. Ireland. F109 
Norn. Chiesa. 


“ MAGICIAN'S Pin. Ghost Ilusion. Magic 
ook Larue Catalog. Brerrhing complete 
Be Manie” Wand-8. 9W Colorado, Pasa 


“VENTRILO.” professional voice- 
QROROS HGstrumeng bd lestrated ‘enta- 


uuste foe ‘Mtarean.” 3300 Gorden: Hopes 
well, Viraint 


time prota taking marazine 
ies, confden= 
pbiishers Serv 


subst 


in catalog free ¢ 
a Weuda: New Seon 


RAD! 
‘Biversion. Current 
14a, Prive list Pree. Comme 
Publishing Co. M8 North Ruter 
indianapolis 19. Indiaiia 


World’ 


LAFHOLESALE, Cyiniog ie 
is 


uareen Lge Manictarrs 
Eiirehiane Phitade 
TTCHING. sneering powders vghieca 
other tricks free with Jokers" Catalog os talog 25¢. 
Sothys “Phulsceipnte 
a. Magic ae fey ih Seams 


ental 


Eilindapnts 


MYSTIFYING Pendulum Trick 
"command 


BAGK-DATE Magadines. Books Spe- 
eg, ter sears Arlt Farzana 


“EXTRAORDINARY Books Piee Cai 
logue. Abbott-Dunhitl.ib2-G " Northwest 
oth. Miami 38, Florida 


son hie ae 
ges ikea "Ben aos hogs 


pADULE, books. Unusual Fuscingling— 
$1 00. Bookalorye. Kogan 
“1948 CATALOG. wholesale directory. 102 
atta Sales. Subnyside-C" Indianapolis 
in 
“eROORHONTERS, Ail nubiles Send 
ft Jnher Book Service. 6a0-K East 
TH Streat. New York 81, 
35 MAGIC TRICKS, PUZZLES, ETC. 
‘GMAGICIANS:. Gamblers” secreca exposed. 
cards, Dice, Punchboards, ‘Slot Machine. 


Gaialse 0c. Book Co.. Box eT, St. Louie 
Taree ional 
shop, eos you! ‘with latest 
éceive mailinas send for bew car 


bach. Big Plats, N.Y. 

‘600 TRICKS. Send only 10c for Douglas’ 
famous 112-page Catalog 500 Tricks, New 
Magic for amateur, professional. America's 
fastest service for 39 years. Douglas Magic= 
land, Dept. 2 Dallas, Texas. 
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30 MIXED Indian Cents 
Foreign Goins $1.00, 
Write Ya. 


COMMEMORATIVE $13. All New—Pil- 
grim. Cleveland Robiman. ‘Long. Island 

Bone, ‘Texas. Bach ‘81,90. Gen= 
erat Macarthur Philippine 50 Centavon, 
Peso Set $2.00. Retall Catalogue tbc. Bebee 


Gein Company. Tino Kast tid. Chicago 3 


‘its? SRROTAY, 3708 basin offer”) 
united 


DEAI wholes 
ae) Prankaco, 5031 Queensbury, 
Marviane 
of Fun for only 
ates, Stamper —Abso> 


bargains 
PeCaLbete dee amy 


| WOW! 810,00 Worth Of Fun—Only 
toct What treasure hunt? Big package 
500: Foreign Siatups trom Loreiga nites 


ther sources, incuden #tannpe fromm Atrien, 
South" "Amerien, ‘French, Somall 
Patel ing™ Sc tnelacen aia cone 
‘nemoratives aig stamps worth Up to 20, 
‘This atler sege for doe to Approval APP 
Gants uly damentown Stamp Co. Bept 
“Jamestown RY. 

E United Sinies Caialog. 1.000 

sutateations, We. ttarris & Oo. 208 Trane 


ine fa aiaral glare easy 
“american ArgIy'" stainp Fir 
GS" Gommemorative $100.00 ‘itanghal 


‘of stamps irom 
election Pree iovapplican 
oappiicanta 


COLLECTORS outtt, 
Gauge. Detector. 
mint sets all 10e, Approvals. Garnet 
West 25th, N.Y 


AMbum.” Hinges | PREF. Trianele. Roosevelt. Vatican. 
30. different stamps. 2 | Ethiopie. Hitler Heads Request _Appror- 
‘ms | ale “Piorsda Stary Company. 


FREE—$25.00 Siamp collector outfit 
Finest. ‘most complete outitt ever offer 
Larwe Scott album. valuable collection. of 
1030" different stamps. Alrmails. Odd- 
pes. Hi-values. "Stamp Ander” “Wa- 
Termariker. tmegnifer, peti-gauge., tongs 
ana hinges, Actually over $23.00 value ab- 
foley ice ‘Shen, Feguar’ customer. Mal 
Application now for. Porelgn approval 
Babeain Stamp. Service. Dept, “Ar Santa 


a French Colonies, 
yatta “lter ends and airmaly packet 
free with — approtals. | “Pan-Amerieas 
Bhar Be ies rel oe 

Crystal-Mount Sample. Harrisco. 
204 Wennsit Bldg. Boston. 

UNITED, STATES approvals complet 
coverage fine quailty. attractive prices, 
Seminole, Stamps. ides, "Cora 
Gables, Florida 


-ENEN Roosevelt didn't ave they Makes 
a full page in your col oa 
GeAberevas ineidded: George Wente, ‘San 
FIRST, day covers on approval. Bob 
Kpobel 1918's. W. ith Street, Main 3. 
nol DIFEERENT United States te Price 
idenberg. Cassopolis Mi 


Tania oie mec Treaeie OF 
que "Maps Atimals With ‘approvais be 
Artur Wirth. Norwichtown 2” Conn. 
COLLECTORS in possession of ext 
ampe write for particulars. McPherson's 
‘Stamp Exchange Club. Branch. Mich. 
ROOSEVELT, Memorial set free with ap 
prgrais. donne’ Stamp: Service. Box 7 


SIX fascinating China (Airmail 15 


FREE, Irish conimiemorative collection. 
ineludinig Hebellion issue with Spprovals, 
Raymax 123-X Willam St. NYO 1 


ee ee ae io apa 
gana, tor Hayeoe 
SEectt gt Brooklyn, 8 


Approvals. ‘Ki strsey Avenue 
Brooklyn's New ore = 
25 DIFFERENT Stamps 102. Tunis And 
Surpenter. Wakeman Ave.. Newark 4. MJ. 
FENNY Approvals that | satisfy 
Gronbere. Bow §4418. Philadelphia 43. 


POSITIVELY Greatest free offer—Latest 
Scott International $8.00 starup alban 
covering entire World. gontains 36,000 Hus: 
fated “descriptive paces: Scott's 1046 
Standard’ 4/00 cafaiogaen 'Pmuate.s ne 

lopedia® “absolutely tree to applicants 
{or foreign, approvals becomin customers 
‘Approval "service, Box 1100," Sua Frat 


"FRUANGLES. Different. §—10e; 15 —A5e. 

‘Appranaly Allume Sie “up. Lists 
fatalo. Maynard 1. Mass 

‘diferent worldwide 

Forni Adeitignal airy 

ferent. 100 per fity. Jack Dudak, 

80. iingis 


BRAZIL Diamond shaped set. 10¢ with 
approvals’ Varo Stamps. 6044 South Falr= 
eld" Cnicago 29. Tiina. 


FREE] 
welt 
ard 


31.09, $2.00. $5.00 U.S. Roose 
Hitler, “Alumats, ‘Approvals’ Seana: 
Box 1é.d. Miami) Beach 39" Florian 


| ROGUES Gullery Packet, Hitler-Musso- 
1uni30 others. Se: Peetu, Hetlana 6. 
FOR Better U. 8. approvals write today 
Reasonuble—Dox 488A. Minneapolis. 
‘DIFFERENT Tndia—ie with approv= 
aide Preaaiun with putehases Beateseels 
Bttimp 'Go.. Box 92-P. hayontie. Nd 
GINRALTAR Packet Free—Nice colic: 
lion Gibraltar” New Zealand Centensial— 
British "Uganda~Freneh “Colonie” bariy 
British Colonial-—West iuaies--Gouth Amver= 


Gee arene ak 
At, nt ay 2 eae 


OER Gans Set oyal Vil 
No ‘approval applicants, Ensign 
pega, ana 


BIG, Money in, Stamps. Buy at low cot 
gelline Hie Beats, New book How to Sei 
i Feveals startling starsp 
agtieulars. "No. obfiation. 
Publisher. Moses Whit 
21. biehigan 


‘comb, etre 


‘$5 CATALOG value oct 250 different 
stamps including ‘Zancibar Roosevelt t= 


fnele. ete. 0c. Approvals. Moumblow. 740 
Hegney. Brome 

FREE] Hindenburg Set, Si Diferent 
stamps, with ‘Box 


provals, Martin. 
1126. "Mian! Beach. 


LIBERIA 263-208 for 5c. Page. Man 
ners Ave. Haverbill, Mass 


U.S. 


Flukane we 
110 DIPFERENT. Roosevelt” Hitlers, oie 
eh Busey 5-208 Ladiow Bide. Day- 


MAGNIFICENT! United States Civil 
and Spanish war revenues. $0 to 47 years 
‘ld, "10" different. "Se tg approval appll~ 
fants” AAA stamp Company.” Arcade 
Building St_ Louis 1. Missourt 

WE ARE ‘Sead for 


.RE eiving stamps a1 
cur CHFS. Paramount Distributors. Box 
Se4, Denver. Colo. 


{GENUINE “°Go) 
ase, 


Wade" set complete 
‘Approvals. ‘Royal Stamp Company. 
agua 2 Penna. 


ome a 
Caer eS Geel 
Sena eae & 
a 
Re RL 
Sear rinse kes “Bs 
a 
AE eee 
Siitatine:“Grpru. San. Mar 


ur sensational ‘new’ lustratea 32 
Stamp Pinder. It identifies all aith- 


"Terminal A. Toronto. 


gy on approtal Eimer Purchase. 74° East 
ot aPDFOY 
Pang sireet. Ne New Jersey 


DIFFERENT Stamps. 60 to approval 
ao licants, Nationwide Stamp Com- 
Eig St, Brookipe 30 N.Y 


"AMAZING! Free introduclory stampa 
gift Vista Stampeo. Box 1329. New Haven, 


ERE! Airmalis with approvals, Deane 
suaps Box 


‘2 HOBBIES, COLLECTIONS 


Bead aes 


‘oniy one dolinr Joe 
Wiese Bow et Honolulu Hawai 


EXCHANGE duplicales. Swappers every 
were. List free Box 2166, Denver 1, 
Gaerade 

_ MINIATURE electric maior 10 LG. 

Baw ip ge tis YD, benign ceils 
reversible. $2.00 
day v8, ndustrial Assoe, 

NY 


Sen Postba 
‘Ss rth “Ave. 
“ 


FOSSILS Rare Assortment 
$90.900 years Old, $1°00,'G. erating. 221 


Nort Solon Aibuguerque. N. 


‘yer 300. 


7 MINERALS 
1 ‘To! 


& PREC! NES 


BEAUTIFUL, Arizona, Agates, “Polished 
samples and listings "$2.00. 
Samples $1.00. Arizona A\ 

Greeks At 


‘ZIRCONS. loose. Pure white, Special: 3 
Ziteons approximate total Welgit dekts 
So:00. We can supply ‘Zircons ‘in all sizes 
fg inouncinte of all types Send Qrder of 

Lowe, Holland 


Tee" wil Go 
ASTINERAL ~laentfiation Sinplited 
Yaluable book) identifies 2000 "mine 

Hise, Meese Publishing sor -Anecles 


2S OEMSTONES- tough bulahed,” Cus: 


fom cutting. Crystallized. specimens, in~ 
formation. fee, Plummer Brighton. 
Sar if 


jem caitors send Tor Tater: 
southwestern, tox’ 306, 


_ AMATEUR 
ging circular’ S. 
Station A~EL 


ies 

‘Trader "abth Jear” Thousands ot satisied 
Eistomers everywhere! Pinest brands ine 
siding Kodak Bell. Howell” Arcus 
Zola WLeltescle datacacuion many fants 

eed or your, mouey back! Baas ‘bus 
fem. selis ‘em. trades tem, Write oF wire 
Be ee ey ‘Depts AG. 178 W 


Site aud Rhotoeraphers, Camera Hour, 
Sritere aud photographers. Camera 
Gor" Sea ‘Newbury St. ‘Boston 15 


300K TELEPHOTO Camere easly made 
‘Trifling cost. Telephoto Tens. and instruc: 
{Hous 83.00 “postpaid. “Instructions alone 
S30" Suttotk "Selence’ service. Manorville, 
See Yor 


oto, enlargements ens 
Bich ne new Precise Photo Barger” only 


fenrd tor detals, Tarn 
4 Wrightwood: Ghicaeo 47- 
gune 1948 59 


CAMERA 


“speeisis"” for P. $. readers 
Argus, 


TRevere, Kodak, uy. sell. write or 
Rew 


fire Charles. Wolfe, ie? Canal St. 
York 13.8" ¥. 


Eaphers 


‘Ste. Boston 15 Bass. 


BEAUTIFUL Kodachrome Slide and 
Hts 28e- Sle supply Service, 3111 West 
‘Tuscarawas. Canton: 

Rag eres es 
ternational. 2120 Strauss. Brooklyn. N.Y. 


Bept.""A. 119 W. Madison 5! 


“MOEN’S ‘Sensational Soih are 


en 
$eei"T8 exposure. s8e1 
Moen Phote Service 
Grosse. Wise 


Te "exbosure ‘eee, 
it Moen Bids. La- 


GUARANTEED fresh anti-halo outdoor 


povie Gis! Weston 13! Daylight iodine’ 
‘eet Three ‘double gm 
S451 Sis single dam for Univex. 64.00! 


Postpaia? Catalog. Bs0-8, 47th Holly, Rane 
sedi Mma 

FREE tor ‘Superior Flim Serv 
soe box 13 Trop. © 


SEND, 0c for ‘Smin, 6mm catalorue. 
Sterling's. 619. Northainpton. Easton. Pa. 


PHOTOGRAPHY for pleasure oF prom 
Learn at bome. Practical ‘basic ‘training. 
Long established selool, Write for booklet 
‘American School of Photography. 1315 


fan. Dept. 1742. Chicago 5. 
PICTURES never before possibiey Sonim 
‘Tri-x Pilm, Westonspeed 200 daylight. 160 


Famancen “uacanesd. 98 “expostce car~ 
ra 


(rlages. 4 for $3.50. Per dozen. $1.00 
Bald "Delta "Photo Supply. 600-F 
‘Rie. New York 21. 


Het Bt 
meee 
iP aan" 
a 


a 10. 
rd Ave. 


New York 17 


“CHILD is born by Caesarean delivery. 
Broleet outstanding movie prgduction fee 

‘postal immediately.” Movie Films. 
Hatton 38. Onto 


| MOMEDIATE delivery of 16mm Sound 
projectors. Large stock of  Castie. Official 
Rucare and Pictorial” fms. 


| aR Jndenendent fone plane. music n= 
necessary, Piano be Tuning shows 


jou How, $3.00 Postpaid. Chord-Side Co. 
Sept. "PS. 129 Lawrence Del 
Christi. Texas. 


Corpus 


Si7a. Cleveland 13. Ohio, 


LEARN movie prohGtiad, manantaien 
rice Chtauog. Phentre Schoo). Eumiss 

gi 60" Magatine Weloda. for 
Free Prpeemine Doan. te0eb Ham 


NELLIE McGee words and musié and 4 
yiiug Bie postpaid "3 records these Fons 
Records. 916 


S180" mngiewood ‘Musto ‘en 


Spine all musical ingtrumenits, Hawe 
Musie “Store. Portland. 


ooARN 3829 0 to. 4000 fly 
movie pea Detaig free ta 
t Gtearoy” Chicago 
Gaver Movie Pin at Oe 
Away Prices! Gov't. Surplus. but Good as 
Gold Tested and fully wuaranteed. 16m! 
100" $293; 50” Aaa 3: 8mm 23° 


f 
Up for Sumaer Shootin’! Potoshoy. Room 
Ye ia 


‘TNPRA-Red Pll makes for unusial pie 
tures! astman ‘Kodak 20aua_falra-ted 
{our do exponure relonded cartriages. 6230 

paid. "Short-dated. but euaranteed. 
Bete Phot eoely o90-R Third "Ave 


‘K-2) AAP Aerial Combat Cameras 
manutactired by" Graflex; motor driven, 
‘with flexible shaft; 24 volt operation. 
Thuding’step‘down “transformer to. 110 
Noltuge; may be munually operated. Com 
plete except for lens and Miters. ‘Ne 


briginal government packaging: positively 
the fowest pee aay te sounty. fora me 
‘hea ‘time, oniy $99.30. ‘value 
from’ Amgsing Sachmants—Dept. FR 3 
Herman’ Street. Rochester &. Re ¥. 
{PHOTO FINISHING 
“THREE prints each & exposure Foll 406. 
‘pwo each 


‘One each “asc. Reprints Se. 
Yred A. Eastman, Bode, 
a ‘NEW ‘Process gavel 
exposure rolls, S3e. 
‘Box 38 lee, 


ping and printing. 
ajiatt Photo Bere 


FILM Pr ‘Oversize 
hatrges ‘on’ Delivered Prints. mony, Sat wat 


Obra exposure roll 
Photo’ Co.. Weatherfor 


BARGAINS—24 prints, iFom roll 40cr 
8 Se Heerinke 25. 16: axt eblargements 
Ten 46s S0e. Five SOs. 81.00. Stu 
Albany 22. Wisconsin. 
Or ewane specialists Bel0 62 0: 
ary ban Pranclscd 2 
‘Rexibility 
Sixt end 
‘Brandt. 1842 


ENLARGEMENTS. process 
permite individual perfection 
Regntive ibe. 

Wesley" erarston tinois 


fT OTION PICTURES. 
SOUND EQUIPMENT 

TRAE, Sieur Sime. Comgiete 
rebial “Ubrazy.— Ail” latest. sul 


Free 
Silos (Seoote aim lee) “Garden Pulm. 
Sti" West soth. New York 


60 rorutar science 


ie E-4and st. New York city 17. 
MOVIE Film at savings} 
Super 'X. Gov't. Stock. “Tested 


“MUSICAL, movement 


Fie pho. 
evar Auig" Viola Phlladerphia 


3 ‘SONG WRITERS: 
‘POEMS Wanted to be vei 19 mune, Bice 

examination. "Send ‘ene 

fer of Music, S10. * qenandtia Loe 


Aoxetes. Califorat 


‘SONGWRITERS, 
Monthly. 


jongs Pubiianed 
Advance \noruis, Sond ‘pour 
Sonus ef poems today’ for our exc 

‘iter, Holywood Tunesmiths, Dept 10F-C. 
{Sat WN. Vine, Holywood 2. Galle "© 


‘SONGWRITERS: Send Poems for Free 
Examination and Oulstanding oiler. United 
Music. 116. Salem, Indiana. 


"Hob. 4d” sublet catalon 
‘travel. novelty. World in 


oi 
“MOVIES Enlarged? 

ER gh Aatcast 
island. Brooklyn 90. 


iT Two tx Photo- 
16008, 


‘Coney 


to- | offer, 


army GSAP original Cut Value 
$250" compleve with 1/3. tens New #320 
Used $19.50. Accessories available for home 
Sobtersion, Pree literature | Completely 
convert (mits Heady-T9-Oper 
Ste $89.90 Guaranteed. Magacine Aim for 


Same, $230. includes 
oom {31 is 4and Bt"New York City 1 
(EREE Movie list, “Superior Fim Serr- 
tee. Box 713. Troy. ¥. ¥ 
PROCESS 
your. movie 
Broduets: {519 N: Eayert: Bufisio 41.8, 


‘$1,200.00 PAID Yearly tp new cone: 

‘Opportunity for publication and 
eance rorally No charge for melodies 
Recoras. it 


Tana. Clnema Sor 

| Bevery Huls. Calfornia 

HONEST, outstanding —musie Writing 

‘Len-Tex Studios. Leonard 3, "Texas. 

| EOEMS wanted for miasical setting: Send 
oem for iminediate considerat 

efuce. 626 Manhattan ‘Bide’ Milwaukee, 


PROTECTION beagle “ei Meniber 
snips open.. National Songwriters Associa- 
Hons Box"at"'eetex ‘Staton, Boston 18, 


‘SONG, Poeme wet to mnie Arraneed & 

Recorded. Send poems for immediate cone 

‘aeration, Clover" ecoraine Mervice ti 
Drive Beverly 

| “sowawnrrens-protect your snes Get 

the tacts frst. Pree booklet.. attractive 

iter: Bong Service. 38a) West 46th. N.Y. 


3 RADIOS, surriies 
*e habieMENT 


at Movie Fs ve 
Make them’ Yourself Pree Literature. 
Show White Sereens. Danville 2. lilins. 


Newark 10N-J. 


“TWO Enlargements and cegative from 
‘Movientim. Sena Frames and one dol- 
‘Curtopnoto. 


Tigi Jerome Ave New 
York $2 
‘ART sodel fina tiem reatals exclu. 
sively: adults lst” Enclose stamp. Revere 
Films. Box 1051, Detroit 31, Mich. 
GIANT, Fil oterings. Se American 
Hollywood 


Pilms. 6711-8 Sunset rood 28. Cali 
FREE mene catalog: Sample Alms ioe 
Gooawitt Company "Fennessee. 


FIX any fadio. Amazing new instrument 


neering 
os Chiesso S 


cig ore, loner. ean. qulcH $60 
| ation PF oducts. 216.528 


DISTANCES getting Crrstal Radio, with 


‘BUILD your own precision Val 
scapacity ‘eter’ “Goutpiste set ‘ot Plans 
0c. Bradshaw. instruments, 348” Living= 

‘Brooklyn 11. N.Y. 
|AIN—Complete Crystal Radio Ki 


"Radio Service. Sioux CHY 


26 YEARS Eiperience Fado Pepaiing at 
Hiave petfected simple aystem you can tol- 
p by step. No calculatiois or formu 
ial) brie "3.00 pantpad “or COD. 


‘Moneyback guarant 

Grandriver. Detroit 
‘BUILD 

sumuetions. 


21 Diversey. Chicago, Ti 
MEN with ae a Se = 


SELL Orecting Cards. Pictures 
Noveliles ‘Books! Carge Proms! Catstoe 
Bree! Biteo. 434 North Wells “Street 
Chicago 10. 


Sega sot 
Sei Sauces 
Pee Ma 
BRIE cnt 
caning ciara, a 
ace SRR, Pe kin Sie 
ee 
Birt co iaautn tah 


fet 


NESS OPPORTUNITIES 


5,238, WEEKLY working two nours cally 
xo canvassing No Mamulcturing” Lye 
Boe"ttrh Clerolund 12, Onion 


i $1.00" Money 
‘Btephen's. Grand 


Portland 2. Oregon. 


Mabe exten man 
Pherson. 810 


‘OPERATE profitable home business vell= 
ae ioerchandle "by" mal” Paat sellers, 


Sista ohia 
AT ld. biti Tato ney. Caveat 


achievements, Battery Laboratories, Min> 
neapol Uersiccidess 


Earthworms. Instructions $1.00. 
Pleasant Lake, Hives 


“AGENT or exclusive distributor Tor ele 


BOS uehtef Me. MacOrewor. 
Valley 15° 
for, maxing Bebie 
moda Cast noveltien. Sari 
Free Tiserature, Chaney. 1130 B. 1eth 8 
Tacksonville 
37 PLANS ‘money local, mai rofitable lifetime 
order. ‘artculare tre. pte ‘a Collection Agency-Credit 


ah Con abu 


business 
Biren. = earned. Pree folder. Cole 


= : 
iste q start your own busine or ‘work for others 
irae e tke | § 
USS | He 
i Piet ities ie 
= Sakae eas et eahierin 
2S ere eee ee 
Se a ae 
Hise dare pat Sua tee | Gite She ahate V8 abn 
Ste MBERE i, iS | Ga 
TAYE, SORA go, Fs Bean Tae 
art ae 
Beat SALESMAN, ice yes lie Saas 
a SALE re na ca Se 
Abas wae, co 


‘mand Keeps taucturers busy. No expe 


lence Of special place pecesary. Walt 
for “and” ubistrations cs 


‘YOUR own plastic business at home. Pro- 
duce costume Jewelry, novelties. statuettes, 
flac plaste. aia aura. Seid mola 
Write for free book. American Trades. Box 

weineinnatt 39. 01 


"Los Angeles 6. Calll. 


Master 
Pi 


ity our nut ‘and stamp veo 
‘doses amusement 
ames. ete ton. 


‘OPERATE profitable mail order business. 
weite Walter raerrice, 4150-B East 11203. 
poe 


SORSS fian_oo taal gota 
Write for full information of Manutactar= 
Ing. formulas-analysis-consulting services. 
Palrview Laboratory (Dept, A), Box 435, 
‘Tooele, "Utah, 


PCORN Machines, 


ae ee 


rite mie today “not tomorrow 
“hile 


‘Service. Loch 


Nobine al 
STARE Heeiying, Suing. Machine 
Betasla Panaaits, Box 182-8 © haa 


ee EBONZING baby ses ie 
rm buainees for 
Hine? rpiahed. Metalsealed. 


Eccl oes 


ot aie Tc 
2 Ee versed merch 
Else; radios. retrigerasorn. Was 


Free Infofmauga: Cox 14 church. Saugus 

SQUID Martie rortal 
Bred abrased 

'riebie, olde 


accary. colored 
e ‘oors. Particaines ‘free. Mar- 
Bletaing Service. Edwardnviie. tots: 


BOOKKEEPING Service Bulletin ists 
and graluateg ‘avaliable aystems.” Pree. 
Box #33. Porest Mills. N. ¥. 


TEAR ,,, Repairing, —a 
"Tremendous ha arts tot 
1835, Empire School 


SAOET 400 money making ideas. Formiian 
Plans: Schemes, Pollo free‘ Formica Pred, 
‘Bor S12 Dayton 


Cleaning Business 
For Information. 
Bre aeplee ate, ine. '3601 South 


sune 1948 GI 


METALLIZE baby shoes. Excellent pro! 
Hs New system assures success. Free de~ 
falls. “Treasures Forever. 8) ‘Hents Ave 
yan. Mass. 


ideas plans and 
Amaring ‘folio free Austin Mall Service 
3338 Lexington.” Chicago. Ii 


NATURAL Wilding ates, Bra chek 
gree Sample. "W.. Weoley. 115-B Donald 
Peoria. Hlinois 
EARN yourself one dollar an hour with 
‘my plan. "Nothing to sell. For more infor 
atlas erie to (Chester Gattachalk. 1050 
‘Quakertown. Penna. 


‘MACHINES available for making new 
designs gf interlocking concrete. building 
Blocks” Delaware industries. Dept. 21 
Muncie. Indiana. 


TECHNICAL bulletin sting. 24 Oppor- 
tunities. Free Public Educational Serrice, 
‘inving. Brlageton. N. J. 

T EARN $5 to $25 hourly Beak: 
keeping. Setrets worth thousands to Your 
ii Mo 00." Bookkeeping. How i033. Al= 


‘SELL i} Balloons. Combs. Speciall 
sts. a House. Distributors, 


S AETALIEE Baty Sher Age WaSOeE 
ners Silver Mirrors. Make blaster Nov= 


i, ord Business your qppertunil 
«gow ro "band Your Oun Sail ‘Order 


MEN and women wanted to place self= 
selling Goin “machines. in stores. hotels 
fiility’ stations. ete. New machine ‘earns 
uD to $6.00 ‘weekly—-costs otiy. $10.50. We 
iris supplies. and machines for int 


Write. Dept, “2 “Parkway” Machine. Corp. 
eae ‘ave Baltimore Ti" sa 


a ‘Suceens-revealinu ‘booklet. ree 
4515-0 "guna" Los Anweles 2 Independ 


NVELOPES ‘adarenaed accuralely # 
sonabiy Past Rervice We Nave capa 
‘ireuers in| your liye 


MAKE, mane repalrigg cloaks Detalla 
Jones 12108 ‘Dudley. Utica. NY. 
feize yoursel? Tor 


‘WATCHES, wholesale 
walthams,. iulovas- ete 
Fallrogfiatond” iipestone. ane 
Hue Rook ane Ene 


Rebuilt Biging, 
fnew and ‘used 


New buliding material. 
nen eae ee SES ea 
See atti fae 
errata ae ea 
EROTROPCATR oie ae 
a 
Bibi aie tails A 
BACs Bu od Ss 


you at nome, “Make 
Ihe drupvand cosmetic trade. Terrie de- 
mand. You make them, we sell them, ¥¢ 


Enborntories. P.O. Box ‘1883. Boston 5. 
Mase 


ain contest 
Magwving elves nundieds of ins List, 
Fent contests and rules, Sample Ze. ‘Gen- 
Sral Contests, 1808-A East sth. ‘Duluth, 
Mina. shasta all a 

PRI eat Fans 
wards. Enclose Je stam, 
Test Bulletin. Box 2085-1 


EXTRA Money? Particulars Free. 
service 1216 Pare Row. New York 7 
WOULD You pay 3°; 
Colopestiuatra 
far Enterprines 
oda! Pacile. Oceanside. Calltoruia. 


nt 


‘S46 PROM Square Poot Plywood: Jigaw 
gecessary. Writer Woodatt, Bridgewater 


| START Mailorder Bookshop —Bveryihing 
furnished. » 250 be es. 


“PRESERVE baby shoes. Gold. Silver 
Bronze. Instructions $1.00" Johnson. 2611 
‘Harriet. Minneapolis 8 Minnesota 

~ GNPAINTED figurines, Wholesale re 
all Plastereratc o4i-e Canada, St. Paul 


MOLD Meiea. Genus ata Tater 
for Tubber molds. only two ‘coats, needed 
for thick “mold, “Reproduce statuary 
plas Terzetsive. “Write “Mayor Chex- 

6o.. 151A Inman Street. Cambridge 
3o. Mass. 


WANTED 300 operators all states except 
Maryland Latest: method adverts 
Honally. Enclose stamp. Marrioon Ayres 
E@eewsod Maryland = 

GOODYEAR—Has fatural Malaya 787 
heavy brushing rubber tor molds, “Wriie 
Pip particulars, sia Bint 4.88: Osodyea 


SSWHOLESALE vitamins inerais “con: 
gentrates. health books. National’ Prod= 


Tang Denches, cemetery 
Brodiets Particulars sree” Rapie’ Pottery 
yatem. Edwardsville. Ilinots 

AMAZE others. Add columns inst 
‘Ada faster than adding iachine. Free de- 


L, Onder bo ought, sola 
vrokerea, Write for Free butietin of es 


elusive. opportunities." Turnipseed. Ine 
‘Box 6a. Be Lows. Ao. ‘ 

AMAZING values rayon 
nonserite buy on sight. Write B & M Tex: 


thes Ta. No. Main St. Peterson. X.~J. 
a MONEY for pou in your own baninea 
soperining goperctnitieg, re ink 


‘mat 


‘SAVE Millon articles wholesale Bite 
tory de Publishers. Box 1902-Ae. Be- 
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BUYERS Wanted for plaster novelties 
and religious statuary. Pahted-—unpainted. 
Fetail—wholesale. Write today for free in= 
Tormaiion, Bing Products. €8-B8a Broad. 
Boston 10, Sass, 
‘MANY Real opportunities especially 
hile. Beuador, Pert. Bolivia” “Forward 
slemalt, ceive. all ace 
“Casitia S026 


Sthtlage Hi hue SA 
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LATEST. Mopey-making opporimaitice 
Variety of choice Details free. Elnard 
Stevens. “ie W. 4th St, Michigan City. 
ineiana. 


MAKE, 
viuorescent 


‘$5000 yearly” ““Cashing-in on 
‘uniing start 


fete) for b0c each and less. Hurry for 
nitrated fieeatre, aid een 
ie ier Win service 


rookiyn 1. New York Dept. A. 


Sonal 
York street 


RECEIVE stew. stneuis galls. maa 
‘ofters. Varren, 


Frees 


(QlATEST money i 
write, Kearns 
Inna ‘20 aii 

SAWDUST, Turn i into cash Six meth 
ods. Instructions 35¢\ Charles. 12-EP. Nor= 
Sood Ohio, 

‘FREE Mustrated lied Beautiful deaiun. 
Unpainied plaster ornaments easly deco: 
fated with, water colors fe il belt. Bld 


Jaina omework ph 
jsM2i-A “Kinsman. Cleve 


‘West Novelty ‘Mig. Co.. 1088 Cedur. Anu 

‘onda. Mont 

"ANALYZE handwriting Tor prowl Com 
wologles POB-OT1, 


picts owt. $1100." Grap 
Bitiadelpnia 

“OPERATE. Proiliable all order basic 
ness. Splendid opportunity, For details 
rite Hoyal Service, 203” Cameron St 
Mesanaria” vi 


REPAIR Taking favets eaaly Wi out 
repairing. kit: Write for, details. Great 
Eke nisin aeciuyjte. Co. 10 


IN Gontest money. send 25¢ guaranteed 
janruccions for MriUne winging answers, 
Winacontest, "23 “‘Westiake Ave AUDUIR, 
New York. 


i 
1. Wisconsin, 
Sete aee wate ari 
plieating ‘comic ‘cartoons Tor 
‘Adservice “Argyle 2. Wisconst 


‘and dus 
ivertisers. 


Ave. Brooklyn 3. N.Y. 

FORMULAS for twenty-five useful pr 
ucts, One Dollar: Chemist. ox 274. "West 
Be Pere. Winconsin. 

“400 MONEY, Making Deals Foriaulan, 
Mie’ secrets. Tips. Folia Pree. ‘Formico: 
NA® Box $12. Dayton’ Oho. 

AMAZING water softener. inexpensive 
new powder {riples suds of soap. Doubles 

Wont chap ‘hands. Formule 
ihgre J Dick. BO. Bot 1333. Tne 
diahapelie. 

LABORATORY tered Torah Tats 
free Pont. ePs. “Terre Haute, 
Indiana 

ICELESS Tee! Golder. Gleaner Cheaper. 
Instructions. 25c. Duffy. Covingion 5, 


Ey PLASTICS 


Se UCTEE, Figpinns Allee sheets, Cont 
sauarg foot (12 3 12) nace eT: 
Pye: VE alas Nosh 00 indage 
do's ponnge, Aumac Piautes, 200 th Avex 
New Fork 1 New York. 


re ee eS 
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PLASTICS Trade Secrets Write for 
free Information. Plasties Research. Box 
Ste, Alhambra. Calit 


PLASTICS—Sheets. rods. tubes: dyes. 
‘Shetls “andings, Seale 


‘Courtesy. to deal 
‘8250 Riverton.” North 


RANTERNAL. curved wil-lige pny $1.50 
egatuane Jewelry” sete, $113. "cerstat 


Fiorar'Noverty Cov Somervine: Nei Sersey. 


AMABINO, ei pa, 
RING Ru, an ae 
F ct = 


flowers, ker" dompiete eit “$230 
(USA. lerlataion, Plastics. Dept, 5-8 
‘Box 29. wamette, TIL 


INTERNAL Carved swans. bluebirds. 


ville. New Jersey. 
‘WEIRD Silicone Plastic. 

iowa ke [guid 00° White, 8936-304 
‘Ave. Brooklyn. N.Y. 

W CHEMICALS AND APPARATUS 
“CUMINOUS Paints will eiow in dark 

Bix colors Halrimqunt "Chetuical Go, 136 

Liberty St. 


roseopes and 
fate catalogues Hstablehed 1991, Jon 
Vig. LID West 2ird Street 


‘MINKER molds for inating jour owe 
sankere, everal sues, 'inany” lien Pree 
ust ing Instrument Co. 
Boia Reading. Pa: 

PREE cat 
Biology. “Pl 
Evanston. To 


Etoratories. "Establatned 
Wille California. 


CHEMICALS and “apparatiy 
trick enaiyical, and: private laboratories, 
Gotubiete supply gerves for eorerpondence 
‘School student 
M36, Bunions Su ico ive Mt, Rope 

‘Rochester 7, NY 
“fiiaa. usinesumenpeoia_commeciion 
with manufacturers of interest 


W916. Guerne= 


“Surg soy oe bees 
age arenas a7 


br : 
enti" Gompany: “Estanigieg ioe, 2204 
‘North Ave.” Chicago 47. {i 


| ease “Company: 
taka 


BOYS Wanted. Over $80 eek! Sell 


Bae, Pier Tor tront degre, Write X 
Monal._Z14-DD 


‘Summer. 


$6349 slam 38. Fla 

PENCILS Advertising & Office Pull or 
part time. Excellent commission. Protected 
ferritory: Universal Graphite Pencil Co 
Dept. B Clinton. New Jersey. 


‘and Sign’ Letters, “Pree 
XEsRoxbury. Boston 


Guam 
‘Caicerline 


AGENTS 100° proat selling eenuine 
told window letters stores and offices. Pree 
Fane. "Meuaile Letter Co. 3 N Clare. 


Te Selling Sead aa Ae 
{isting hundreds ot companies whe ned 
ten how, full-or spare time. Experience 
ot essential Opportanisy 28 E Jackson 
Dept. is. Chicago 

FREE Sample) Bie prodt opportuni 
with smading Oloweli-Phe-Dane house 


Dumber. awiteh plates.” pictares. decals, 
feligious Articies, "Represent large Tait-= 
esate, "Meahon Sis "Ser in at 


RESTAURANT Salesmen—New fast sell- 
ne sideline (iat nets 200%. Sample free 
‘Pheron Fox: '1306A. Yonemite “Ave.. San 


os Eee 


Hated’ Buckles 
Emblems. “Fast repeat. Wie toda goa Hog 


Feline 


uated ingivigualtsed ‘ite 


a to wig’ profits. whoie or 

parttime. ‘Write. todar-epecial “outa 

‘ider. ‘Hookfast Specialties Box ‘1435 
fe 7. Providence. i 


(GUARANTEED product in protected ter- 


“FPARATUS: theatale: ouacs Gaaie 
Lee. catalog 0c. Pleiselier’s Laboratories. 
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Ge a wale 


Hon alas ‘Spportanist 


| Window Sign Letters 
‘siting Beautiful ree Sampins, Ata. 44 
W. 79th, Chicago 20. 


FREE nylons given if Kendex hosters 
runs of shags|Warld's only women's or 
esp sola with ‘a weitten, guarantee! that 
imaves eversbody, “Mere words ‘could “not 
Dossib:s “express ihe almost “unbelievable 
Spportunity you nox have (o make money. 
jantaa' uit iapotaible!eazmina now 
ecoste a reality. Can you imagine 

tec iit, replaces toners regurdin if 
Gamage is due to tse or ablise and fegard= 
eve whether it te the fault of tae hose OF 
the Searer” Here is sales dynamite that 
ih Blast your ecraings to the sky! Bven 
{eyou never soid a thine 12 your live. three 
fhigie Nora’ “Glaraniend Against bv 
thing’ pea doors for You—-witl make 
Soin Uaten ana will pot "canes in your 


as 
ie See a 


ied wit se 
briced rayons. Also 
Of “aven's hewery 


ished’ free and prepaid, ‘usa name and 
Address on ‘posivard. ahd" scart. making 


fhoney nest week Keniex "Co. BAbyOn 
Meow. ¥ 
AGENTS for Educational Tnstitation 


NYC area: luberal comtaisaian; no invest 
Ment." Box 686, Journal Square Station, 
Sersey City 60. 


SELL Gold  eiabossed moi 
uonery. Suinple Pree. Dunbar 
Florida. 


anh sa 
ma ‘Sanford, 


| SALESMAN: £20 to 830 a day ‘eany. Sen- 
satienay tek hive Letier etal ame: 


Plate: bemuticuily “framed in Mab 
Amusing seller fo ‘notes, stares, 


UMEN-Women. New  sensutional 
Mop. So eleait tose Wouwen ean Wash 


‘oor 


Boos i eben 
fugie ‘Mop. 8437 
fare 


NEW — Fast selling adheaive — Bvery 
Cd “Busutens 


‘foxn, No Splash or dep. 
‘So. ‘Chicano, Dept. PB, 


Ste Columbus, Onl 


ADVERTISING book Matehes—Gaah ip 
fon Political campaigus-vsell Union Label 
Matches. Cuts for all businesses and pollti+ 
fal parties “Pree powernouse selling kit— 
‘ox foros protection guaranteed, on) Fox 

‘orgers—Cash commissions. Superior 
Sittay ‘Go.. Dept. Pa6t. 1530. Greenwood, 


| AGewrs was tor our sat Machines 
and ‘coin operated atiusement. games 
| Stery°tows "and community. Seto clubs 
Sind homes. or start a route. Webb Distrib: 
luting “Go..”Dept, Pad. 0 So, Kedzie Ave., 


| Chicago ia. 1h 
Pail, Replaces Locket Knives. 
‘Beautiful. 


plating polish 
iigud¢uiver)Avgiy with eee, 


SUAtING Peabo Eats Tar 
gious specialties. Colonel Smita. 121i 
Ghestnat. Rooms 603-C. Phila. 7. Pa. 

AMAZING “Shampoo” Auto Washer, 
New Invention. Lightoing seller. Autgmo- 
Diles eam like mirror. Samples ‘sent on 
frisl. "Kristee “123, Akron. “Olle 


EARN Big Money Year 
‘one-person-department-stare. ‘Take orders 


for shires. Ues. hi Tinigerle.” House 
ota’ nets, ete, "For iiormation Corpo: 
Fative Merchandisers. Dept. PS3. 110 West 


‘Hin Stree N.C. 
‘CHRISTMAS Card Bargains Pervonal- 
wed Napkins, ‘Book Matches. Playing 
Saas Pencils. “Raum, aioe Rit 
‘Street. philadelphia 40. 

“HOW To Win Prize Contesie” Booklet 
$1.00; "$4.60 dozen. ‘Box 20KPS. Jackson 
‘Heights, New York. 
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SELL—Hand-woren felt, scatter rugs. 
must moving. Good Profit. Write Max Gill 
E Bon. Haverhill Mass. 


INFORMATION, — Wholesale 


900.50. 
Springs: 


LADIES" Handbags $5.50 Reiails $1250 
caspy. 239 Dumont Ave.. Brooklyn 12-8.¥. 


"POWER Lawn Mower (ayia 
Sales kit-Free, Rotacut, M21 
‘Missourt. 


2 S00". pron Sena utter 
Bie il, estan Reta 
se a12-8, Cal 


wort 


‘AUTOMOTI Shop. D ib 

ust'Now moneyemaing proaee, 
hee eosin 

00 ast selling 

alt Gokpany Wace. tae 

“aMAKE ensational profits! New” sell 


on-sight Plastic line: Tabee 


alty.  Box-L=148 
“AMAZING bl money-maker” Water 
004 food.” covers. a 
rents card 
belies fee tiling equipment, Star aei-P 


Hitth Ave. New 


edi 


EDUCATIONAL 
AND INSTRUCTION 


book. 
Universal Truth. 5153-K N. Clark. Chicago. 


ork 35 
yRuernareeS ee 6 our income! 

jesae supply” solirees, Monestaakt 
‘Wate lies ‘Betvice, Box 06 


“START Your own business on our capi 
tal gas ‘Your-gwa boss. Hundreds nver= 


PIANO Tapers are demand making 
19 tuning at home 


‘SPEED and Skill if Radio Code to qual= 
uy for Amateur of Commercial Ragiotele- 
fcense. Learn at bome with the (a> 


| PAINT Beautiful 
iy. | Inexpenaivel 
Book Shop. Arnold 6. Mo. 


etures quickly eas- 
Tesrature, “Ar 


OOKKEEPING doubled my income! 
Ding completely ANgitak Sree. 
ioe “Los Angeles 71. 


LEARN typewriter repairing under Gi. 
pili ‘machine, and. Calculator 
foursey Pog andermation write 
Meckanies. 15ae New Yorn Avene, NW 
‘Washington D.C. 

NON-RESIDENT courses high school 
coltege, busines dzch year bulletin. "Cap 
fare 5. 

BIBLE Co 
languages. 
ana 


Sant noe 
‘Victory Service," Emmaus 


Teal Estale Write ‘DeVoio 
sth 35 "Vincente: San ‘Francisco’ 16 


MAGE Ghana canis Talay 
ada faster than adding machine. Free de- 
Siig, Matas Toate Box 403, Nant 


oo ‘CONTESTS 
~ $1,000,000 PREE—Yeariy—Contents. Win 


fortune. We prepare entzies—lowest cost. 
Write Research. 13 ari Street, Red Bank, 


iN contest prizes. cash “Hiere’s 
Allved Novak” 2601-8. Division. 
Cleveland 13- On. 


Sear Ee Wn aah unre 
ot! checks for 81. to $100," offered 
‘Bonth Fhe eaalent ay to’ write for ps 
for Pree det 


ia" Weo gblieation.- Saunders 

467-8 Independence Bide 

Corgrado Surtngs, Colo, 

78 __ BUSINESS SERVICE, 

“COMPLETE container service for inal 
{uest folder. Corrugated 

ine., 617 Brooklyn Ave 


NI PAINTING, 
DRAWING. AIDS 


graw should nave, Tete Free: 2 ne no, bligae 
tion, “Simply address 
hie Bopt_1966 reatant Hilt Onto, 


ABET 3 Numeral Pattern Sets 
aut etalon 81.99. 8 Levtey Ratio 
‘ors. P.O. Box 101. Mineola. 


coon 
esa 
Stine fe Sa 
Sng ee ey eee 
afnlar aed mana 
oe ead 
‘Chicago (2). st 


LEARN Plano Tunt 


‘Prepare for Ca: 
"$5,000 year 
lewsant 


‘SION painting taught at home by an 
olg master. Ben Berns. Box #12. Green= 
tiers. €. 


(PAINE Beautiful pictures quiekiy, eas 


Ae oe 
tremens. 
pect Sand ‘and full ee, Cy cy Eee cee 

VEAGS RRS? gE | eo ckane rane sro 
BIG, tsa ‘Taking Orders: Shirts. Ties. Hacrisbure. Pa is ‘CHALK Talks, Laugh Producing Pre 
sear ADS! Genes ine at | “yueair tatemame ecya mam: | oo ites Siteaia oie te, Gor 
ieee GEN ea eee | MARRY acme cee | SAME at Ga 
ell a | Bie eat 3 TYPEWRITERS 
Situe sats day aod mars aitapaaiae: | CeRaRe is aases tom Nam—aaes | “AGORDEONED ypertety_ Pr 
aN Se ed crag aie | queen Sees, SP | me OOM ashame aur 
sa Silvers Pebtications. ‘804 Sth Avenue. | Dixieers ‘King. N.C. 


Pysisirg, cookers and Jewelry, 0 is simple 
us show you how tg make big promis 
uh" Ipveatment, “write comnental 


Broduets, Dept. C8. 30 Ormsbee “Avenue 
Providence, BT. 
‘SALESMAN—Put yournell ip Tine Tor bis 


money and-real future Keep. stores supe 


piled with 5¢--10e counter goods. Nation= 
BUY agvertised “merchandise 


"Dept 85-D" epencer” tnd 
64 rorutar science 


“MEDICAL Laboratory Technicians im 
reat demand. We train you tn your on 
ome. ip your spare time. Also home study 
sorse fn General, Chemisty 


Institutes Bos 


‘Catalogue | 


7___ RUBBER STANTS 

DELDRE, Sothionea., dered Epp 
Reece, Catalog fee Warne statictay 
Box bea3. Havre de Grace. Maryland. 

HUBBER stamps, Dustrated literature 
free, Lee-Vall Prese, Dept. 4-D. ox 122, 
indianapolis 6. Tndlana 

1 LINES, Cushioned. iigexed_ Woe. Sig 
| natures $198: Printright: Wauwatosa, Wi 


9 seaeenidionsrees, cere 


| PRINTING Presses. Type Supplies, Lists 
ae. Turnbaugh Service. Leyeville. Penna 

PRINTING outfits. type. Send dime for 
inlasteated supply book. Kelsey A-B. Meri= 
den, Connecticut 


INENPENSIVE - fong-made ” printing 
press, Details tee, Novelty Stop, 


““MULTIGRAPH ‘machine at_sacriice— 
etl bated” George: Wentz. "San Marcos 


Newly 


|| MAKE your own printing cats _N 
uvented Pletipiate process’ Plex 
Sige, Wisconatn. 
ao PRINTING, 
MULTIGRAPHING, ETC. 
[i000 BOSINESS ‘cards printed 
#2130) Rellablo Prin’ Shop? 901. 


PATENT practice before US Patent 
Office. Validity and infringement sivesti= 
fons, ‘Booklet “and. form 


Revistered “Patent Avtorneys.” Suite, i 
W..Washingion 3. D. 

‘OR: Without obligation ite 

fof iutormatton explaining the stepe yoo 

should take to secure a. Patent, John N. 

‘Randolph. Registered Patent attorney. 20 
Columbian Bide. Washington 1. D.C. 


SAVE ($50. to. $150, Obtain, zour oan, 
Batfonai Parent ‘aba ie Evans Bulle 
ine “Washington. D. 

PATENT watcha cant GEIGT oF 
mail service $6.00, Write fer free invene 
Hon protection form. Patent Research 
‘Service. 103 Albee Blag__Washington 5.D.C. 

‘CASH For your idea. 290 manufacturers 
peed inventions. patented or unpatented, 
Lise tree invention Bureau, 208 Clinton, 
Oak Park, Tinos 


PATENTS—Trade marks. Irving L, Mc 
Gathran. 516 Metachlen Bide. Waching. 
font D.C. Registered Patent Attorney. 

TRVENTORS — Patent Laws encourage 
the development of inventions The Rules 
of Practice of the U.S. Patent Oflice advises 
“nies an inventor is familiar wiih such 
matters—that be employ ‘ competent Tes 
istered attorney of registered agent. as tie 
Yalue of patents depends largely upon the 
Silful preparation ‘at the “specifications 
fang claims, Write for further” particulars 

to patent protection and procedure and 
“invention Record" form at once. No oblie 
tion. MeMorrow, Berman & Davidson. 


etter: weree, Patent Attorneys “i434 Victor 
son, Louisville. ao Buliding. Washington 1. D.C. 
SELL, Prinling. A@aving Broge Ma = 
sade South oth, “Newark 9 8" J FOR INVENTORS 
‘SIXTY letterheads, forty” eivel 
alder's 


estip, patie hot 
ain. 

00 BUSINESS: ae “fae Printed Pre= 
pale ol Che 


GERD" 166 Noe AEE price= 
ge Herunaed ftet oraer, “meal ress 
(PSM). 1326 South 27th, Onaba 5. Nebr 


Tee 


Inexpensive. Printsbop 176 
Te a 


uationers 
Fourth. 


Ventnor 8. 3 


© QUALITY Printing” Business personal 
urements. Samples, 
Feigon. Punxsuta: 


Dey. Penna. besctts 
‘50.00 WEERLY licoine Irom Home 
imeonraph. Shop. Palio. tells how. only 
Bae tncarapiGervice, Box “ad 


terhends. 100 envel 
bond. Postpatd $3.60. 
a2 PATENT ATTORNEYS 


“INVENTORS: Learn how to protect your 
invention. The United States Patent Ofice 
‘the inventor unless. familiar with 


cela er roma Reread 
booklet "Parent Guide tor the Taventor™ 
a Sat atte ae 
setae aie erly tae 
eee anette ae 


“without obligation, Clarence A. O'Brien 
& Harvey Jacobson, Revistered Patent t= 

‘Dusirice National Bullaine 
D. 6. 

INVENTORS. For “Record of Inven- 
tion” dorm, contact Carl Mier. ‘Regis 
tered Patent Attorney, Woolworth Bulid= 

net Wark 


iS: Write for free brochure 
‘Erilence of Invention.” Labiner, World 
Buliding. New York 7 

INVENTOR'S Guide free on re 
Prank Lederman, Revisiereg Patent 
INVENTORS? Woek pou are-eiluded 
that fou hare ineented something of value 
wilte'me, without obligation, for informa 
Vion ‘as to what steps fou should take co 
weeure Patents or Trademarks, Write Pats 
Hick D. ‘Beavers (Formerly Randolph -& 
Hoavers)  Hegistered” Patent Atty... 938 
Columbian Blag.. Washington (i). D.C. 


se 


‘engage a competent reqis= 
tent attorney or agent to Tepresent 
fe maintain a staff of reristered pat- 


for information explaining. the steps 30 
‘should ‘take to secure a ‘Patent ‘on your 
invention. “John 'N: Rangolon. Registered 
Patent" Atiorney, 208" Columbian Bide 
‘Wasitington 1. 

IN 


icted, to°1 can repert on Patentability, 
Write. ‘without obligation, "Patrick. 
Beavers (Pormerly Randolph, & Beavers) 
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eee eer heise 
Seer rae ah oe 
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Sei! een Soe ert ee 
SRL ais armas 
ei fais, Stee ee maa 
a sebtg weed aaa ee 
Rear sem, 0 de 
Seiten Hass sarah “is Ps 

TEA 

BRETTON incre OS TE AE 
coterie Hasta Ie Pa 
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Scie pecaan ane 
Bit Bate aie eee 
PE ae 


‘839 “Columbian 
c 


INVENTORS —Send i 
Patent information’ 


i 
ton orm. Wietor J. Evans Co. 342-F 
Meriin ‘Bide. Washington 6. D.C 


©. &. Snow & Co-—S-427, Stow Bullé- 
ing: Washington 1°°D, C. Registered Pat 
Ent Attorney, Write tof information 


HELP gisen to inventors ip patent dis- 
posal to high erage manufacturers. Capi 
falindustries. ine. 60° Wall N.Y. © 


INVENTORS Send today for “Detailed 
patent Inforisation™ outiining preliteinary 
Steps to be taken toxard Patent Protection, 
also convenient “Evidence of. Invention” 
form, Victor J. Evans a Go. 241-P Merlin, 
Huiiding, Washington 6. D. ©. 


PATENTED. unpatented inventions pro- 
moted. Mi Joyce Humphries Tia Land- 
Hide. Pula. 10. Penna. 

FILE Patents yoursel/ Plus invention 
proof $1.00, Birsh’ 712-C Manhattan Ave 
Brookisn 22 


34 INVENTIONS WANTED 


is. Mo, 

HIGHEST Royalties—cash, Fiee Ilera- 
ture. Universal Marketing Co, 128 Lexing: 
ton Ave.. New York 16. N. 

SMALL Inventions wanted by manuias 
qurers’ Tl help you sel pour invention. 
Welt sor elregiar. S."Hul."ie30' Euclid 
hi ‘Ohio. 


¢ Haye you, wood, patent 


INVENTORS 
ale ideas’ Write Patent Agent 
ir West ‘tang’ New York 


Grand Rapids” aichigan. 
‘made appiication for a patent, oF have 
Datented item. regardless of size. at_press 
ent tte wil Be had tear Trin sot oF 

ik to Jou regarding it"We sell nations 
‘ALy ang’ internationally 12 you would Hike 
fo eheck Us. refer to Dun Bradstreet oF 
Grand: Rapids ‘Clramber of Commerce. Re= 
ember if you invent something. you are 
‘entitled to your share, the same.as we are 
fentitied to "out ‘shure for ‘manufacturing 
fe Yfeims’ Todustrial Development. Co. 
2igs" Edgewood. NCE.” Grand. Rapids 
Mleniean! 

SELL Your Tnvention! Patented ar Un 


Searen Company. 

Building State atid Madison Streets 
cago 2. Tilinols. 

‘CASH For your idea 280 manufacturers 

tented. ot "uaipatented 

‘cuinton, 


‘ene 


Hon guieely and tnexpensivel 
{ree snforeaulon, Tgatitute 
iventor 


Washington 6D. 6. Ball 


Specineations fa 
Hox 35" Swanton "Obie," 

Jot manufacturing met- 
ot arn, Barngten, 
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Famous BAILEY 
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Departn 


store demonstrations show how television makes shopping easier—saves time! 


Shopping by Television—a coming convenience 


You know television as an ex- 
citing source of news and en- 
tertainment. But what about its 
many other uses? 


,000 people—at a demonstra- 
tion arranged by RCA Victor— 
learned the advantages of “Shop- 
sion.” Tele 
ted throughout a big store, 
showed custon at was going 
on in other departments . . . saved 
ade shopping simpler. 


ree 


rs wl 


8H; of these customers said television 
was a major help . . « 62% said the pro- 
xram had drawn them to the store 
more than half intended to visit depart. 
ments where televised merchandise 
sold, Sales of many televised items jumped 
200% above normal 

Beyond its value within a 
“Shop-by-Television” is already 
reaching across the air waves to 
enter customers’ homes. How con- 
venient it will be to see me 
dise on the screen of your RC 
Victor television receiver, and then 


he able to do much of your shop- 
ping by telephone! 
research leads 


id serv 
associate 


When in Radio City, New York, be 
sure to see the ra 


, television and elec- 
tronic wonders at RCA Exhibition Hall, 
36 West 49th Strect ‘admission. 
Radio Corporation of America, RCA 
Building, Radio City, N. Y. 20. 


RADIO CORPORATION of AMERICA 
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The Voice of Science 


Don’t Smear 
Science, 
Congressman! 


Chairman J. Parnell Thomas, House Committeon Un-American Activities. 


TH Thomas Committee smear of Dr. 
Edward U. Condon won't help govern- 
ment recruiting of sci . And Washing- 
ton, up to our necks in science, already finds 
it hard to get the kind of men it needs for 
push-button peace. 

Our government doesn’t treat se 
too well anyway. First, we give them dirty 
and dangerous jobs—in the performance of 
which they can lose an eye, a hand, their 
lives, or their manhood, Or their reputation, 

We pay them something less than they 
could make as chemists, physicists, or biolo- 
yists in commercial enterprise. 

Then we ask them, as patriots, to become 
slayes to secrecy. To live like slaves, under 
guard. To raise their families in slave quar- 
ters—some of which are nothing but gov- 
ernment slums. And we ask them to keep 
secret any success they might have—success 
which might win them recognition or a raise 
in free enterprise. 

‘These things they endure knowingly, as 
ssary to the high calling of their jobs. 

Now, to the normal disadvantages of gov- 
ernment service, J. Parnell Thomas has 


added the risk of Congressional displeasure. 
Of “investigations” which legalize libel. 
The threat of “the treatment”—a political 
technique which in effect suspends free 
speech and fair trial, 

It was “the treatment” that finally broke 
down German science. For its impact is 
doubly fearful to the thoughtful men who 
will take their chances with the wild beasts 
of the laboratories, but who shrink from 
smirching publicity. 

Dr. Condon can take care of himself in 
the Congressional clinches. But going into 
government service should not mean get- 
ting into the rough games of politics. The 
scientific mind can’t laugh off the attacks 
of ambitious mediocrity. 

If the Condon case is a sample of what 
scientists can expect in the service of our 
government, it is going to be harder to catch 
them and to keep them. 


Rinna Gittrzces 
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Youre sure ofa, good reception 
when youve got PA* 


He has Pipe Appeal—an extra attrac 
when he has Prince Albert in his pipe—he’s sure of extra 
enjoyment... real smoking joy and comfort. 


means Iipe /\ppeal 
~ L-\..means Hrince Albert 


@ Prince Albert has been getting a great 
reception from pipe smokers all over the 
country for years and years. They like P.A. 
because it’s so rich tasting...so mild and ‘ggus8 UP! 
tongue-easy. That choice crimp cut tobacco 

is specially treated to insure against tongue ing .] 
bite. Try P.A.—and see for yourself why it’s e=h 
America’s largest-selling smoking tobacco! 
J. Meynolda Tobacco Compan, Winto0-Salem, N.C. 
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Going Up 
is shot skyward by 4 
the curvin 
for emer 
turbojet e 


BONE 6 6 6 Sees Aix Force bomber 
.000 pounds of thrust. It’s the Boeing XB- 
smoke trails are streaming from 18 Jato rocket u 
ch side of the 108-foot fuse are used for heavy-load take-off and 
ney power, Normal power is supplied by six General Electr 5, 
zines slung beneath the sweptback wings; each develops 4,000 pounds 
of thrust. Other performance characteristics of this new bomber are secret. 


These rockets, 
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Main attractions of a summer 


more than your time—plus a bit of ingenuity. 


Help Yourself to a 
aick-Yard Resort 


By Arthur Bartlett 


Drawings by Sigman-Ward and Ray Quigley 


‘OW is the time when millions of Ameri- 
«ans are thinking of summer resorts, 
What will it be? Seashore? Mountains? 
Lake? Farm? Wherever you go, you ean 
be pretty sure of one thing in’ advance: 
Your vacation will be all too short, You al- 
ways come home wishing you could have 
summer resort right in your own back yard 
all summer 

You can, 

If you happen to be a millionaire, you 
just call in a landscape architect and a con- 
tractor and lay out an outdoor living room in 
the garden, a swimming pool and a tennis 
court, and maybe a polo field in the back 
forty, But you don’t have to do it that wa 
You don’t have to be a millionaire, and you 
don’t have to have a big estate, All you need 
is the back yard, a few simple tools and sup- 
plies, and tle of that old American know- 
how. The cost can be whatever your pocket- 
book allows. 

Most people putter around in their back 
yards, one way or another, Some have 
flower gardens, some build outdoor grills, 
some put up swings and seesaws for the 
children, What few people realize is that an 
ordinary back yard need not be just a plice 
for Father to putter or for the children to 


tle space, a few inexpensive materials — and a 

ingenuity — provide the basic essentials of 
an outdoor summer resort at home: a place to 
play, equipment for cooking, tables, and screens. 
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Recreation areas and equipment 


the grownups’ Drawing 


Jaborate 


play, but can be a real, al 
mer resort for the whole famil 

To prove this point, Popu 
asked me to analyze some typi 


SCIENCE 
al summer 
resorts, and I waded through enough adver- 


tisins | ture to stock a travel agency. 
After boiling down to its simplest terms 
everything that the average summer resort 
has to,offer, | can now report that you can 


of their 


own help. te put of 


undérneath, 
simpler 
left and toy 


at lower with ction 


have all the ingredients of a summer resort 
in your back yard with the aid of (1) a 
fence, (2) ooking unit, (3) a platform, 
and (4) some water. 

They form the basic resort pattern. 

OF course, you can’t move the ocean or a 
mountain into your back yard. For that 
matter, you can’t go surf bathing at a moun- 
tain resort, or mountain climbing at the 


beach, But we are talking about the basic 
ingredients of a summer resort. No matter 
id of a resort you choose, you will 
ays to relax and have fun, and they 
all fall into a definite, regular pattern. You 
can apply the same pattern to your own 
back yard. 
Suppose, for instance, you have a small 
back yard, partly open to the street, or 


backed up to a neighbor's property, or ex- 
posed to a view of tin cans or something 
else that doesn’t rate high among the beau- 
ties of nature. 

Well, the first essential in the resort pat- 
tern is that it must be a place where you 
can relax in pleasant surroundings: You 
can’t take sun baths, or lounge around in 
old or scanty attire, with curious people 
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staring at you—not with any comfort, any 


e, the fenc 

The fence gives you privacy, and it can 
also give you something pleasant to look at 
—which is part of the pattern. One of the 
implest ways to achieve this double purpose 
—the kind 
rs—and put 


is to get some colorful cany: 
used for awnings and deck cl 
it up on iron pipes. If you want to screen 


off the view from upstairs windows, a ean- 
vas awning, on a framework of iron pipes, 
can be added. This would also provide a 
shady spot, though for that purpose alone 
an ordinary beach umbrella might be 
enough, 


Porch Shade or Vines as Screen 


Another easy way to screen out prying 
eyes and unattractive sights is to use an 
ordinary split-bamboo porch shade, setting 
it up on its side, and attaching the ends to 
corner posts or to buildings. 

Simple plantings make a particularly 
ve screen, and do the job permanently 
n evergreen or privet hedge, for instance, 
or a trellis or arbor with climbing vines 
or roses, 

In a larger yard you can carry the screen- 
ing a step farther, and divide one part of 
your resort from another. A. split-bamboo 
or canvas screen can mark the bounds of the 
children’s department, and leave the rest of 
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the yard dedicated to peace and quiet. Or 
an attractively planted screen can enclose 
that part of yard which is to serve as an 
outdoor living room. 

But there is more to a resort, of course, 
than just the external surroundings, The 
pattern includes pleasant change from the 
daily routine of life. That is where the cook- 
ing unit comes in, 

It doesn’t have to Ge an elaborate i 
lation. That's up to you. But something to 
cook on outdoors makes all the difference 
between living as if you were at a resort and 
just plain living, It gets Mother out of 
the kitchen. It gives Father a chance to 
prove a man’s outdoor artistry with ham- 
burger—or with a thick steak if he is feel 
flush. It makes a meal into a picnic for the 
youngsters. It makes the back yard, as the 
saying goes, a place to Get Away From It All, 

Poputan Sctexce has published, from 
time to time, many suggestions and’ diree- 
tions for building outdoor fireplaces and 
barbecues, Some of them are so simple that 
they take little more skill than being able to 
put one brick on top of another. If there 
happens to be a conveniently placed boul- 
der in the yard, an adequate fireplace can 
be constructed simply by laying up stones 


putting a grill—a long-handled broiler or 
toaster, for instance—across the top. 
You don't even have to go in for masonry 


just for eating, 
around and, 


If you want a table 

light enough to move 

stay out in the rain. For more 1 

posite page, permanent but sturdy enough for games and sun bathing 


at all, A Wisconsin summer resort, as re- 
ported by Popunan SCIENCE some years agi 
used all-metal fireplaces niade of 12-gauge 
steel, welded into ircular shape, with a 
cut-out opening for the fire door and con- 
crete-reinforcing bars welded to the top to 
form a ‘Similarly, a charcoal stove 
might be fashioned from a five-gallon oil 
can. Even a canned-heat burner will serve 
as an outdoor cook stove, in the lack of any 
thing else, 

If your fireplace is of rigid construction, 
you'll have to put it on a footing that runs 
down below the frost line to keep it from 
heaving and cracking in the winter. If made 
of loose blocks or stones, it needs no foun- 
dation. 


Smoke Needn’t Be a Nuisance 


In spotting the fireplace in your back 
yard, figure out the line the smoke will take 
with the prevailing fair-weather wind. 
Smoke in your eyes is a preventable annoy 
ance, and a smoke column carried into your 
neighbor's open windows will win you no 
friends, 

If you plan to burn wood, don’t build the 
fireplace under trees; branches even a dozen 
feet above the fire will ultimately scorch 
and die. Also, downdrafts from trees—or 
nearby buildings—often will cause smoki- 
Use of charcoal eliminates the smoke 
orching problems; its disadvantage, 


and 


take one of those above. They're 


with tops of waterproof plywood, can 
on the op: 


versatility there’s the mode 


compared with wood, 
with pleasant melan 


you ca 


holy into the 


ga 
dying embers of a charcoal burner 

The next item in the resort pattern is that 
it must be a place where you can do things 
and have fun, We'll assume that you haven't 
room in your back yard for a polo field or 


tennis courts. It can still be a resort, if 
some kind of sport is available. 

Table tennis is one answer. You can play 
that even in a small yard. A regulation table- 
tennis table is 9 by 12 feet, but it can be— 
often is smaller, just so it’s kept in propor- 
tion, All that’s needed is a strong wooden 
table with a smooth top painted green and 
marked with white court lines. It can be 
constructed right in the back yard and, with 
waterproof plywood for the top, be left 
there all summer in any weather. 


For 


ing and Sunning 


What is more, you then have not only an 
answer to the desire for sport and exercise 
—and, believe me, table tennis can be vigor- 
ous—but a table around which to gather for 
the food from that outdoor stove. Father 
can invite his friends around it for a game 
of cards or a cool drink in the fresh air. And 
if Mother (or anybody else) wants to stretch 
out in the sun and get a tan, without lying 
on the bare ground, there it is, as smooth as 
the beach itself. 

If you have enough space, a larger plat- 
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Th 
side en 
enough for sun bathir 
fences can be 


SCREENS 


form will serve for paddle tennis and deck 
tennis—and provide even more room for sun 
bathe 

The bigger platform, raised a foot or so 
from the ground, can also double as a pic- 
nie spot. It will ommodate a flock of 
sitters, and give them plenty of room to set 
things down beside them. And if some of 
the younger generation want to bring out 
the phonograph and dance, there is their 
open-air dance floor. 

For the small fry, swings, seesaws, and 
sand boxes are obvious attractions; but the 
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resort is not complete and according to pat- 
tern until there is some water for them to 
paddle in, That is easily provided. I know 
a man who salvaged an old bath tub, dug a 
hole to sink it in the ground, set some rocks 
underneath to let the water run off when 
the plug was pulled, filled it with water 
from a hose—and never had to worry about 
entertaining his youngsters for the rest of 
the summer. They never tired of sliding in, 
splashing around, and climbing out to do 
it all over again. 

That is only one way. If you don't know 


where to lay hands on an old bathtub—and 
they are scarce these days—a piece of can- 
vas lining a hole in the ground will do. Or, 
as suggested in a recent issue of PopuLan 
Science (July, ’47), a surplus warplane 
wing tank, which can be picked up for about 
$5, can be made into an excellent wading 
pool. Even simpler is buying a one-man 
life raff, inflating it, and filling it with water. 
‘A similar pool can be made by cementing 
an inflated inner tube to rubber sheeting. 

From such a splash pool i 
one might go as much higher in the scale 
as ambition, skill, and finances may dictat 
You can build anything from a shallow wad- 
¢ pool to a full-fledged swimming pool of 
concrete reinforced with chicken wire. 

A sand pile may adjoin the wading pool as 
a beach or, depending on the shape and la 
out of your yard, be located near by. Even 
if your kids sunburn easily, it’s wise not to 
put it in the shade of trees: it will stay soggy 
too long after a rain, and fallen leaves or 


needles will soon dirty the sand. Better put 


y to 
fulfill the water requirement of the resort 


Combination screen and shelter, for storage 
oF ots beach Pads, and, tools, is formed 
shed with garage doors that swing out to win; 

made of corrugated iron or exterior wallboard, 


pattem—and one which many oldsters as 
well as the youngsters would appreciate. 
So long as there is a water connection in the 
yard, this is no problem, You can, of course, 
install as elaborate an outdoor shower as you 
like, but a simple tripod to hold the hose 
nozzle up in the air and send a spray of 
water down on you will do. So, indeed, will 
a bucket with holes in the bottom, 

There you have the pattern, in its sim- 
plest form. Variations and elaborations of 
to fit individual preferences and circum- 
stances, are left to your own imagination and 
ingenuity. You will probably want various 
items of outdoor furniture. You may want 
to string lights into the yard, so you can use 
it evenings. If so, you will surely want to 
include one of the bug lights now available 
to lure the insects into annihilating them- 
selves, 

Just take a good look at that back yar 
Paste in your hat those four points of th 
pattern—fence, cooking unit, platform, water 
—and consider how they can best be com- 
bined to meet your own family requir 
ments. You can have a resort in your back 
yard. And you will wonder why you never 
did before. END 
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New Floating 
Bearing Will 
Last Lifetime 


A ROTATING aluminum disk suspended 
in mid-air by powerful permanent 
magnets forms the key part of a new, 
radically improved GE electric meter. Vi 
tually frictionless, this “magnetic suspension” 
replaces j 


jewel bearings whose wear for- 
required periodical servicing. The re- 
a lifetime of accurate readings with 
minimum mainte 

In the new meter, the aluminum disk is 
‘or of a rudimentary electric motor, 
the indicators at a rate propor. 


ance. 


tional to the quantity of power being used 
by the consumer. The rotor shaft of the 
new “Type 1-50” meter (left, above) ends 


in a tiny cylinder of new machineable mag- 
netic alloy of copper, nickel, and cobalt. 
This fits within a thimble-shaped fitting 


Photos Print on Cloth 


Puorocrarns can now be transferred ¢ 
rectly to fabrics, revolutionizing the 
art of cloth printing. The technicians 
right are attaching transparencies to the glass 
rollers of the new “press.” Mercury-vapor 
lamps inside the rollers transmit the image 
to cloth, dipped in light-sensitive dyes, which 
then passes through developing and fixing 
baths. The Photone ® process is said to 
produce softer tones than older methods. 
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of the same alloy attached to the meter 
frame. Both pieces are highly magnetized, 
and the interaction of their magnetic fields 
supports the entire weight of the rotor, as 
shown above at right. Stainless steel and 
pure carbon, in a guide that prevents side- 
sway, all but eliminate friction at the only 
contact between rotor and frame. 

The “magnetic suspension” type of bear- 
ing is expected to find wide usefulness, As 
this issue went to press, announcement was 
made of its application by Prof. J. W. 
Beams, University of Virginia physicist, 
an ultra-high-speed rotor that spins in a 
vacuum at 633,000 revolutions a second. 
This device may be used in the mechanism 
of rockets and guided missile well as 
for high-speed laboratory centrifuges. 


Holds New 


This new clutch developed to feed an 
electronic computer may take the 
jerks out of driving an automobile. 


By John F. Loosbrock 


HE problem Jacob Rabinow faced was 

how to satisfy the appetite of a giant 
electronic computer that gobbles facts and 
figures at incredibly high speeds. To solve 
it, he has produced a versatile device thi 
may also take the jerk out of automobile 
driving and automatically push the buttons 
in a push-button war. 

Rabinow dl of the Ordnance Me- 

Section of the National Bureau of 
in Washington, The Bureau cur- 
working on a complex electric 
¢ Electronic Discrete Variable Auto- 
Information is fed into 
ice on magnetic steel tape pulled 
along by rollers coupled to electric motors. 
Since the computer can digest a_ million 
magnetic impulses a second. the tape must 
reach top speed as quickly as possible after 
the mechanism is tumed on-otherwise val- 
uable time is lost. 

Rabinow’s job was to design a clutch that 
would couple the motors to the rollers al- 
most instantaneously, without jerking at the 
start or slipping at high speed 

Research led him to an elec 
clutch invented by a man named Wi 
Winslow’s clutch (shown in a diagram on 
page 85) utilized tiny particles of ordi- 
nary starch suspended in oil between two 
metal surfaces. It was a good clutch. Int 


When this small permanent magnet is im- 
merged ina mixture of powdered iron and oil, 
the “gunk” solidifies and adheres to the magnet. 
This principle led to the magnetic fluid chitch 
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Dry friction cluteh uses plates of unlike ma- 
terials pressing against each other. It wears 
rapidly, overheats, and lacks uniformity. Fluid 
coupling combines centrifugal pump with tur- 
Dine for smooth action, but cannot be locked, 


it required high voltages and close spacing 
—factors Rabinow wanted to avoid, 

“What would happen,” thought Rabinow, 
“if I substituted electromagnetism for elec- 
trostatic attraction and iron particles for the 
starch?” He stirred up a “gunk”—his own 
term—of oil and iron powder. Into it he 
dropped a small electric motor, with a steel 
cylinder substituted for the rotor, When he 
turned on the juice, the gunk gummed up 
and froze the cylinder so solidly between the 
poles of the motor that he couldn't turn it 
with his fingers. 

Rabinow hadn't expected quite so much. 
He was afraid the iron particles had got 
into the bearings and jammed the motor. 
But further tests proved his original hypoth- 
esis. The gunk became solid when ma 
netized, and the degree of solidification could 
be controlled pre and quickly (1/30th 
of a second or faster) by regulating the 
strength of the magnetic field, The mag- 


Screening. dipped into. magnetized iron-oil 


mixture, shows metallic particles align 
themselves into “chains” that bind the clutch 
plates as tightly as would steel clamps. 
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hence wastes power. electromagnetic type 
is fast, easy to control, but tends to overheat 
and isn’t smooth. Winslow electrostal utch 
(far right) is good for fast control but needs 
high voltages and close spacing of its plates. 


netic fluid clutch was the next step to come. 

In its simplest form the new clutch con- 
sists of a driving shaft with a magnetic 
plate at its end, and a driven shaft also 
tipped with a magnetic plate. The iron-oil 
gunk fills the space between the plates, It 
is the only connection between the driving 
and driven elements, 

A magnetic field established between the 
two plates snaps the iron particles together 
into “chains” that lock the plates. When the 
mixture is demagnetized, it returns to its 
original fluid state and ‘the driving plate 
turns freely, Since an electric current pro- 
duces the magnetic field, the binding power 
of the mix can easily be regulated by in- 
creasing or decreasing the current. 


Many Advantages 


Preliminary tests indicate many advan- 
tages over other clutches. Since all surfaces 
are bathed in oil, action is smooth and wear 
almost nonexistent. Any abrasion merely 
adds to the supply of iron particles and may 
actually increase efficiency. The clutch is 
easy to control and requires only a small 
amount of electric power. The type of oil 
used is unimportant, so silicone liquids may 
be used for good performance at very low 
and very high temperatures, 

Most obvious application of the clutch, of 
course, would be in autos, although such a 
model has not yet been tested. Its cl 
teristics of easy control and low voltages 
are made to order for automatic transmis- 
sion systems, where permanently engaged 
gear trains are clutched in and out according 
to speed, throttle setting, power load, and 
so on. Its long life and simple construction 
also recommend it for autos, 

But inow and his associates believe 
the biggest field for the new clutch is in 


ed a 


DRIVING SHAFT 


Cutaway model of a simple magnetic fluid 
clutch Varying ithe. strengily of tie. ammgnetic 
field controls the “stickiness” of the izoo-oll 
mixture that fills the clutch casing. Any degree 


servo mechanisms—those little electric mo- 
tors that translate electronic information into 
reactions of purely mechanical instruments 
—that do the pushing for the push-buttons. 

Even now, servos are steering large trucks, 
tanks, and aircraft. They operate power 
brakes in trucks and in some custom autos. 
They control printing presses and radar 
antennas, sight and fire big guns, and run 
electronic calculators. 


DRIVING PLATES 


MAGNET Cot 


DRIVEN SHAFT 


ELECTROMAGNETIC 
FLUID CLUTCH 


of torque from complete disengagement to 
complete locking can be transmitted from driv- 
ing shaft to driven shaft smoothly and almost 
instantaneously, Diagrams show how it works. 


Servos can be operated with variable 
speed motors, hydraulic transmissions, and 
other means, but clutch-and-brake systems 
work the best. Since servos must operate 
smoothly over a wide range of speeds, they 
must be easily and almost instantaneously 
controlled and must resist wear. Here is 
where the magnetic fluid clutch, which ful- 
fills all these conditions, will probably find 
its greatest use. END 
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What's New in Aviation Ee 


"Cop! 
All-metal 
new XHJS 


tended for utili 


the P-S0, Called the TF-80¢ 
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Four-Jet Take-Off. Almost as big as 
a B-17 Flying Fortress bomber, this huge 
Curtiss-Wright XP-87 jet fighter recently 
made its first successful test flights for the 


Target Planes Get Jet. War- 
plus turbosuperchargers, with a combustion 
chamber added (right), make cheap, expend- 
able jet engines that provide high-speed 
propulsion for the Navy’s target drones. The 
tiny power plant, 


Jet Escorts Jet. With a speed of more 
than 650 m, the sweptback P-86 jet 
fighter, in foreground, makes an ideal medi- 
um-range escort for its big-bomber brother. 
the four-jet B-45, in background. It can 
accompany the 480-m.p.h. bomber 500 miles 
from its base. Both are North American 
planes, with TG-180 turbojet engines, 


tion under 
the plane 


is powered by four Westinghouse 24C jet 
engines. It carries a crew of two, 


Sky Trailers Are Coming. A de- 
tachable-fuselage plane, to be known as the 
C-120, is being developed by Fairchild for 
the Air Force. Artist's conception shows 
how the cargo compartment, with a nine-ton 

ity, would fasten to the carrier plane. 
y prove possible to drop the pack in 
flight, or skid it off at low altitude, 
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only ‘60 pounds. re 
fied inetd four tail fins that stabilize it in fight 


tower, below, is 14 feet tall 


The 
fore- 


Rockets Carry 
The Mail 


WATER barriers and impassable terrain 
may be no more able to halt the mails 
than the traditional snow, rain, heat, or 
gloom of night, if these experiments work 
out. Rocket postmen can hurdle obstacles in 
a few seconds, as shown in these pictures. 
Here the fiery missiles are carrying letters 
a mile and a half across Searles Dry Luke 
in southern California, 

The demonstrators are amateur rocketeers 
of the Glendale, C: Reaction Research 
Society, whose 90 members are mostly high- 
school ‘and college students. Their work 
carries forward experiments broken off in 
Austria, Germany, and England when rock- 

were drafted for war. 

The equipment seen in ion here could 
speed the delivery of letters to off-s 
islands surrounded by heavy surf or to vil- 
lages in mountainous territory where a mile 
or two might be a day’s walk. It could also 
be adapted for use on mail steamers that 
must travel for hours along a coast before 
making por 


In foxhole a safe 250 feet from the launcher, 
rocketeer below closes contact to fuse squid, 
now packed in rocket’s tail behind propelling 
fuel. Car battery supplies the firing charge. 


ain burns out in four seconds. It climbs to 4,000 
sulphur, which — feet and reaches speed of more than 400 mip.h 


poun 
powder, mostly zine dust 


At its 
ity earth in wh 
Tail is the 
1 brace is 


spent rocket is dug from Opened fin shows compartments where letters 
hit buried ‘itself on lane ch of the four sections of the 
removed for easier handling, — rocke for 300. Fins are made 
ed to take covers off fins ne of Yinch plywood 


Www 
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Train Space at a Glane 


You’. get your train reservation in a 
hurry if this rotary recorder proves as good 
as the New York Central anticipates. Each 
of 84 panels on three revolving drums rep- 


Lamps Signal Danger 
Turse new, portable marker lights blink 
120 times a minute to call attention to da 
ger spots, road obstructions, or other tem- 
porary hazards, The big, cone-shaped one 
at right, designed for airport use, weighs 
34 Ib., the smaller one ut left 22 Ib. Westing- 
house products, both are battery operated, 
with a life of 150 hours, A red neon lamp 
is used as a danger signal. For other needs, 
vhite, gold, green, or blue fluores- 


ailable. 
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resents a single train for a particular day. 
Different colored pegs indicate the types of 
space still open for reservation, Now in 
operation at the railroad’s Grand Central 
Terminal in New York City, the system, if 
successful, will be extended to other cities. 


Mist Kills Pests 


‘Tuts Whirlwind ® wheelbarrow-type mist 
blower is a new weapon against shade-tree 
insects, weeds, mosquitos, and other com- 
mon pests. All controls are built into the 
handles so that the operator can direct the 
spray as he moves along. Designed for 
small acreages by the Fitzhenry-Cuptill Co., 
of Cambridge, Mass., the machine can send 
a mist-laden air stream 30 to 40 feet up in 
still air, or can drift the mist more than 500 
feet with the wind, 


Operator yards away guides mechanical hands, without usual mirrors, in pu 


Seven-League Hands 
For Hot Atoms 


PS Photos by Hubert Luckett 


EMEMBER the sailor’ in the picture 
“The Best Years of Our Lives”—the boy 
who had lost his own arms but could do 
almost anything you can do with his “hooks”? 
That sailor’s hooks are now a vital tool in 
s As the “hands” at the 
ends of long steel arms in General Electric’s 
new remote manipulator, they reach over a 
high, thick wall to hold deadly radioactive 
“hot’ stuff’—picking it up, performing ex- 
periments with it, and operating tools on it 
=all at the command of a human operator 
sitting yards away safely behind the wall. 
It all began last year when John Payne, 
GE research associate, toured the plutonium 
works at Hanford, Wash. He was impressed 
by the remotely controlled devices that 
handled intensely radioactive materials from 


missing: there were many s 
devices, but no versatile gadget th 
do all the jobs a man does with his hands, 
That night Payne went to a movie—y 
guessed it, “The Best Years of Our Liv 
Back in Schenectady he started figuring. 
The result is a gigantic yet simply operated 
machine that can do the things human 
hands do, It runs machine tools, pours 
chemicals, fastens screws and bolts, even 
peels bananas, In every atomic laboratory 
from Berkeley to Brookhaven it is known as 
The Machine that Can Undress a Babe 
without Pinching. 


Sketch Shows Hands in Use 

For artist's conception of remote manipulator 
setting up dangerously radioactive material 
lathe inside hot laboratory, tum to next page. 
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TUBE MOVES " 
us MOTIONS 

a n 
ENDLESS BELT 
TRANSMITS 


ARM-TURN 


WHEN ROD IS 
RAISED, CABLE 
NETWORK LIFTS 


HANDLE-BAR SWITCH HANDLE-BAR 
CONTROLS MOTOR ‘ fsueagy SWITCH FOR 
TO DRIVE ELBOW- WRIST TURN 
LIFTING CABLE \ 


HW 
A i CONTROLS GRASP 
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WRIST-TURNING 
MOTOR CONTROLLED 
BY HANDLE-BAR 
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vols easily to 
material in 
In fact 
h 


jeal hands can opera 


chine, or mill radioacti ayne in designing the 


the operator works t 
system makes the hands 


they can 
for. the 


eS Z 
over socket of hand. Spindle then moves down 
and twists to lock hand in place (center) and 
finally pulls new hand from rack (right). Hands 
tin snip). Left photo shows spindle positioned will pick up dust, become “hot” themselves. 


Manipulator can even change its own hands. 
selecting them from a rack that holds several 
types for special jobs (note that one at right is 
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Secret Sea 
A GIANT submarine 
two miles h 


miles off Seattle 


sea-snooping scientists is the 


than 
has been found only 800 

This latest discovery of 
hest_ peak 


known in the entire North Pacifie Ocean, 
towering up 11,500 feet to within 2,760 
feet of the surface, The discovery was 


made by the Pathfinder (right), Coast and 
Survey ship. Radar located the 


mountain and recorded its profile 


odetic 
shown 
above. ‘The half moon just below the peak 
is a double echo. 
locate new fishir 


ing subr 


Sounding surveys help 
grounds and aid ships us- 
urine peaks as navigation guides. 


“Boots” Protect Bridges 


“Boots” of %-inch wrought iron filled with 
concrete are now protecting two Massa- 
chusetts bridges against the erosive action 
of salt water, ice, and tides. Top photo 
above shows how the concrete piles on one, 
the Bass River Bridge, near South Yarmouth, 
had been badly worn; below is the same 
bridge after installation of the “boots.” 
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Locos Grow “Legs” 


Looxine as if they are about to get up 
vay, these Westinghouse elec- 
tric locomotives are undergoing tests before 
final assembly at Pittsburgh, Pa. The crab- 
a nvas tubes used to venti- 
between the cabs 
ix motors, totaling 
4,000 hp., are used in each locomotive. 


Da 


Jou'll See 


@ 4 ~ 


w 


MA* people did not believe in teleg- 
raphy until it was used at the Demo- 
cratic National Convention in 1844. Radio 
was not fully appreciated until after the 
same party's convention in 1924. This year 
televis xpected to show its value to 
3,000,000 people by enabling them to see 
both the Republicans and Democrats nomi- 
nate presidential candidates. 


Television cameras like one above will show 
1948 politica ions to audience of 3,000,- 
000. Movie cameras, including new Kodak (left) 
that photographs screen image, will also be used. 


Every video station in the East will be 
tied to the Philadelphia convention hall. 
And movies will be rushed to stations be- 
yond the present networks’ reach. More 
than 15 television cameras, as many movie 
cameras, dozens of high-powered spotlights, 
nearly 100 microphones, and miles of wire 
have been assembled to do the job. 

Inside the big auditorium, four television 
cameras will be operated cooperatively for 
all stations by the three tele networks. As 
shown on next page, two cameras will be 
in a balcony box, another opposite. They 
will give you a better look at the speakers 
than any delegate gets, and can be swung 
to cover the floor. The fourth camera, in a 
comer of the stage, will cover the rostrum. 
Beside each tele unit will be a movie cam- 
era, Films will be edited into short sum- 
maries and televised at the end of each day. 

Powerful lights will flood the auditorium 
for both television and newsreels. Ten 
10,000-watt “floor broads” will be installed 
in the balconies, and ten 5,000-watt “high 
broads” will hang from the ceiling. 
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of convention scene Es 


Artist’s conception 
at the Philadelphia auditorium shows how 
cameras located inside and outside will 
get varied shots of activities. Director, 
sitting before battery of viewing screens 
in booth at right side of stage, can select 
picture from any one of five cameras for 
transmission to television stations, either 
over coaxial cable or by microwave relay. 


Box on balcony holds two cameras to 
cover stage or demonstrations on floor. 
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A 


Camera in corner of stage will make 
close-ups of speakers, like that above. 


camera on special platform cov- 
ge from distance for wide view. 


an 


Colorful events outside building will 
be picked up by crew near entrance. 


SS AEP Fe, 


any 


a 
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away above shows location of tie olfice- 
elevator in a corner of the building, enabling 
the manager to hold conferences with persons 
‘on various floors without leaving his desk. 


Corn Bred With Care 


Wun the time comes for crossbreeding 
corn to produce improved strains, the job 
must be done in a hurry lest stray pollen 
from undesirable varieties gets there first. 


Office Goes 
Upand Down 


Y MERELY pressing a desk button, the 
manager of this factory can move his 
office to any of the building's 14 floors, 
Originally built for the head of the Bata 
(shoe) Works in Zlin, Czechoslovakia, the 
office is fitted into a corner elevator of the 
structure, It's believed to be the first of its 
kind. The corer location of the mol of- 
fice affords plenty of light through big win- 
dows. Operation is reported to be so smooth 
that there is no feeling of motion when the 
unique room goes up and down. 


h 


The 24- by 24-foot office is air conditioned, 
soundproof, and has running water, ‘There are 
internal and outside telephone connections, as 
well as a plant-wide broadcasting system, 


The answer is a tractor-driven machine 
(left, below) that carries a group of workers 
through the corn fields as fast as two and 
at half miles hour. As it moves along, the 
workers pull the tassels, as shown at right, 
and apply pollen by hand. 
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Highway Traveler ® seats 50 passengers, compared w 


New Bus Built 
For Comfort 


‘OW purring around the country on road 
tests is a Greyhound bus -packed with 
new tourist luxuries and safety “firsts.” 

It’s the first bus with a self-sealing fuel 
tank, first with twin air-cooled engines, one 
of the first with wire-cord tires to reduce 
blowouts, The driver sits practically in a 
glass dome. Both for safety and view, most 
of the seat above the traffic level. 

An automatic steering control prevents 
any sudden bump from deflecting the 
wheels, and a new Hydrotarder ®—a sort 
of fuid-friction clutch in reverse—saves 
brakes on downgrades, 


ar 


engines are air cooled. One normally 
propels bus, other operates accessories but cuts 
in automatically on hard pulls. Either can 
ing if one breaks down. 


Double-deck seating provides for 6 passenger 
(plus driver) in Fore Lounge and 81 in 1 
race ge, on upper level. Tnirtec 
are carried in Sedan Lounge under 
level has drinking fountain, ref 


ore 
th. Lower 
igerated cabinet, 
and lavatory. Seats are wider and windows 


larger than those in current buses, Individually 
controlled pillow-type radio spea 
rests offer Choice of two stations, 
serves also as air duets for co 
systen Luggage is carried 
walls, acts ay shock absorbers in case of erash. 
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Planes Race Past Sound: 
Bump in Floor Shows How 


By squeezing air in a wind tunnel, 
engineers help solve the problems of 
flight through the transonic region. 


By Andrew R. Boone 


Fo years pilots and engineers have wor- 
ried about what would happen to a 
airplane that entered the terrifying region 
bounded by the speed of sound. Under that 
speed, an airplane was safe; above that 
speed, an airplane would be safe. But at that 
transonic speed the cockpit controls might 
and a plane do just the oppe 
of what it was supposed to do. Transonic 
forces might even shake a plane apart. 
Now they know that little need happen 
at the speed of sound that doesn’t happen 


Model wing is installed, below, on turntabl 
Tt has 6,8-inch span and is swept back at 60° 
angle. During tests, air speed over wing is 
meastired by. pressure openings on bump 
vertical plate, 10 inches high, that c 
1 in photo at the top o! 


normally in flight at other speeds. In fact, 
the government research agency, the Ni 
tional Advisory Committee for Aeronautic 
refers freely to “the transonic research air- 
planes now flying. 
The scientists have discovered what to do 
to an airplane to make it fly successfully into 
and through the mysterious transonic region. 
They found out by building a bump in a 
wind tunnel to produce an air speed equal 
to that of sound, and testing the behavior 
of model planes and parts in this blast. 
Without the bump, air blown through the 
tunnel flows smoothly at speeds below th: 
of sound; but, just at that speed, it 
hetween the walls and the test model. With 
the bump, air moving slightly slower than 
sound is squeezed up to transonic velocity 
for a fraction of a second just where the 


Model is polished before a high-speed test 
run to remove surface irregularities whose 
drag would be magnified many. times whe 
readings of instruments in the wind tunnel 
are translated into stresses on a fullesized 
aircraft flown at the corresponding speed. 


s 


assembled for test at transoni 
in wind tunnel with bump. Wing show 

ide of machined brass, has 5-inch spa 
28-degree sweepback. Muple fuselage, shaped 
like that of P-80 Shooting Star jet fighter, is 
reinforced. by i 


tunnel narrows—and where the test model 
placed. Beyond the bump, the air slows 
up again before it had time to choke 
the tunnel, 

One miniature model, made wholly of 
metal, began disintegrating at the speed of 
sound—763 m.p.h. at sea level. But this was 
a planned disaster, By shattering its wing, 
Lockheed Aircraft’s scientists, working at 
California Tech's Cooperative Wind Tunnel 
in Pasadena, proved that this particular de- 
sign could never endure supersonic flight 

Other designs can and will. This too has 
now been proved. The logical design for 
the airplane assaulting the transonic barrier 
is mooth as a torpedo, 


isa 
Air ‘Boils? at Speed of Sound 


“In the past we have had trouble in the 
speed-of-sound region because air gets flus- 
tered at that velocit ays Hall Hibbard, 
Lockheed’s chief engineer. “It acts like boil- 
ing water. But air is stable both below and 
above that speed. 

“We have had trouble because air flows 
at different velocities over different parts of 
an airplane. A plane may be flying at 600 
m.p.h., but the air must flow 763 m.p.h. or 
faster to get over some projéction—like the 
cockpit cover. It’s the parts of a plane, not 
the entire structure, that run into trouble.” 

So the trick is to design a plane that will 
disturb the temperamental air as little as 
possible. It will take extra-clean fuselages 
to pierce the transonic wall. It is also rea- 
sonable to expect, on the basis of these ex- 
periments, that these airplanes will need 
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Miniature wind tunnel, patterned accurately 
to one-hundredth of an inch on the big one at 
Caltech, served as a working model in which 
these Lockheed engineers perfected bump that 
roduces transonic air speeds. Experimental 
bump, of brass, is visible inside its mouth, 


swept-back wings. Here’s why this is so: 

On the conventional Lockheed Shooting 
Star jet fighter, air drag suddenly goes up 
around the wing at 625 m.p.h. Things get 
worse so fast that this resistance is almost 
eight times as great at the speed of sound 
as it is at 625 mp.h. But sweep back the 


wing 50° and the air doesn’t start to act up 
until 742 m.p.h., and the resistance at 
sound's 763 m.p.h, is only-twice as great, 


This means that a conventional Shooting 
Star would require 55,000 hp. to smash 
through transonic resistance; one with a 
wing swept back 50°, only 22,400 hp. 

Wings will be thinner too, the wind-tunnel 
tests show, but they must be rugged. Other- 
, they may twist under pressure of the 
ileron and thus apparently reverse the effect 
of the controls. When this danger is avoided 
by proper design, the transonic barrier is 
reduced to a momentary loss of control due 
to air turbulence. And designers hope to get 
around even that by altering the tail. 

“Tails present the same problems as 
wings,” explains Paul W. Theriualt, Lock- 
heed’s wind-tunnel chief. “They are actually 
ings. There will be a tendency to 
ce the tails higher and farther from the 
wings, to get them away from the wake and 
turbulent air. Tails will probably have more 
sweep than the wings, so that the compressi: 
bility effect will be felt first by the wing. 
During that critical initial period, over in 
a second or two, the tail will control the 
airplane.” 

Still secret is the exact wing shape that 
keeps control past the speed of sound. END 


Handle Fits 
Your Hand 


ERE'S a new kind of handle that's tailor- 

made to fit your hand. When your fin- 
gers slip into its grooves they do a better job 
of gripping, lifting, and carrying. Called 
the Wedge-Lock® Handle, it was per- 
fected by a New York industrial designer, 
Thomas Lamb, after anatomical studies. 

To take advantage of the thumb’s full 
power—overlooked in conventional handles— 
Lamb has made separate, wedgelike grooves 
for thumb and index finger, and a curved 
gripping surface for the other fingers. This 
not only makes the fingers comfortable, but 
also distributes the work load so that each 
finger does its full share. 

Ideal for plastics since it can be molded, 
the handle can be made out of almost any 
material, such as glass, metal, wood, or rub- 
ber. Besides present uses shown here, ex- 
periments are being made to adapt it for 
hand tools, tennis id fishing rods. 


strument handle, the 

ves controlling the oxygen and acetylene are 

conveniently placed directly under the opera- 
tor's thumb. "This use is stil experimental. 


hunting kn 
tt slip, slide, or roll in the 
fatigue in ski ope 
Sheath is made to fit handle configurations, 


Idea 
new handle to 
(upper 


» allows the 
nm When hands 
asy. Used as a suitcase handle 
ht) the device prevents arm cramp. | 


used safely ¢ 


This phantom photograph 

handle eq n over the enti 
hand. Contours utilize 100 percent of hand 
power during holding, lifting, or carrying. 


Worms’-eye view shows how handle narrow: 
base for perfect fittin b and forefinge 
It not only fits all sizes of hands, b ade 
to be used with either the right or the left hand. 
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Tr took 10 colors, ply « » fir 1 
clay (in foreground), to produce this wallpaper then t nt md in 


It Pays to Know 
Your Wallpaper 


Technical progress has made new pa- 
pers that can take the punishment of 
sunlight, water—and even the kids. 


By William P. Vogel, Jr. 
PS photos by W. W. Morris 


T= next time Junior smudges ink, mud, 
or tar over the wallpaper in your front 
hall, don’t blow your top. That wallpaper 
may be a modern, washable variety. If so, 
you can take the surface grime off w 
plain soap and water. And to remove more 
stubborn stains, you can dry clean it—just 
like a suit of clothes, 

‘Advances in paper and pigment chemis- 
try in the last dozen years have enabled 
some manufacturers to produce wallpaper 
that they are willing to guarantee for up to 
three years—and that gi tee may also 
include the cost of hanging 

Thousands of miles of washable wall- 
paper, costing from 40 cents to four dollars 
a roll; are sold every year. By a “roll,” a 
wallpaper man means enough paper to 


cover 36 square feet. The one you buy, 
however, is t lly a “bolt,” consisting 
of two rolls if it is 20 or ches wide and 


three if it is 30 inches wide. Twenty-inch 


Larger spaces of solid color in b brass- 
strip outlines are with felt, which is 
scored, cut, and then hammered in) The felt 
soaks up the water color and prints it evenly 


paper, which trims down to 18 inches on 
the wall, is sold in double rolls, each roll 
being 8 yards long. Double rolls of 22-inch 
paper, which trims to 20% inches, are 14 
yards long. The 30-inch paper trims to 
28 inches, comes in three five-yard rolls. 

Nine-tenths of the wallpaper used today 
is light-fast and washable. For summer 
bungalows, hunting shacks, and other tem- 
porary dwellings, you can buy papers that 
are not washable for as little as a half a pen- 
ny a square foot. But for your home, the 
washable papers are the best bet. You can 
hang them in the steamiest kitchens, the 
dampest bathrooms, the most glaring sun- 
porches—and even in showers if you coat 
the paper with a special lacquer. 

The presses that produce this wallpaper 
each turn out from 500 to 1,000 rolls an 
hour. The paper is a special stock known as 
“Hanging No. 2,” which has just the right 
“feel” to absorb the color and hold it tight 
and to take in the paste so that the paper 
will hang smoothly on the wall, It is a mix- 
ture of ground wood and sulphite pulps, 
about four parts to one respectively. Too 
much sulphite makes the paper too hard. 

The Imperial Paper and Color Corp., at 
Glens Falls, N.Y., gets most of its raw 


Before going to the press, rollers are smoothed 
on grinding lathe with pumice and 
remove any high spots that might cat 
printing. Block of pumice is in background. 
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sure exact matching, colors are checked printing operation, solid background 
against those of original run, Although they tint is brushed on with three fine-bristle brushes 
are darker when wet, long experience enables moving rapidly over the paper. Background 
the mixer to tell how they will look when dry. coats can also be blown on under air pres: 


ee 
On the big rotary press, which can accommo- of each printed reel, colos are again che 


date up to 12 rollers, th colors are als for’ possible variations. 
printed. in rapid succession, the lighter he pattern is printing on the paper upside 
generally preceding the darker ones. At the paper presses run this. way. 
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stock from its own plant 125 miles farther 
north in Plattsburg. Before this paper is 
used, it has to jump through hoops in the 
test laboratory. Samples from each mile- 
long roll are weighed to check uniformity of 
texture, They are pulled apart, burst by a 
small rubber balloon to test tensile strength, 
wetted, and then dried again. These tests 
tell whether the paper will stretch uniformly 
and shrink evenly when hung. 

The designs for the wallpaper have to be 
just right, too, Each pattern must be be- 
tween 15 and 21 inches deep, so it will 
repeat .properly, and must not have more 
than 12 color tints—the maximum number 
of rollers on a modern wallpaper press. De- 
signs sometimes have to be changed to pre- 
vent too much overlapping of colors or a 
tendency to make the wall look as if it were 
leaning. Optical illusions make many intri- 
cate designs look quite different when hung. 

Once a design is technically right, its 
transfer to the printing rollers begin: 
Skilled craftsmen, tracing the design, etch 
it onto a gelatin sheet, which is then inked 
and pressed onto paper. The inked design 
is then transferred from the paper to as 
many hard, rock-maple rollers as there are 
colors used, Next, “putters-on” outline in 
ink the areas of one color on each roller. 


Festooned over rods, the wet, freshl} 


printed 
Paper snakes its way slowly through the din 


room, heated by air to 140° F. Later, the 
paper will get an alum bath to make it washable. 


A “block-cutter” then hammers in strips 
of brass, following the inked outlines, Small 
spots of color are printed directly from 
these, but larger spaces are filled in with 
fine piano felt to hold the water color. 

In Imperial’s color house, as many as 
fifty different chemical pigments may be 
used to blend one tint. The finely bolted 
pigment is then added to a mixture of soft- 
ened water and floury alumina clay from 
Georgia. To hold the color mixture to the 
paper, washable papers have a protein size, 
usually casein or soy-bean meal, while non- 
washable ones have a starch or glue bond. 

Once the mixes are considered perfect, 
samples are blown out on a strip of raw 
stock, against which subsequent mixes will 
be checked, so that the paper you may buy 
five years from now will match that you 
buy today. Most papers are first covered 
with a solid tint to serve as a background 
and to protect the stock from light, which 
would darken it. After this ground coat is 
dried in a hot room (140° F.), the design 
colors are applied on the big rotary press. 

Because the colors have to be printed 
wet, one after another, they must not inter- 
ically. Chances are that a red that 
ill turn dirty brown or even 


bleach out to white when it strikes another 


An embossing machine presses a tiny pattern 
into the paper, making it softer and easier to 
hang. This crinkles the paper and reduces its 
gloss, making it more adaptable for the home. 


JUNE 19. 


In the final stage before shipment, the huge, 
mile-long reels of finished paper are cut by 
hand into convenient “bolts"—wallpaper jargon 
for the rolls you get from your local dealer. 


pigment. After printing, the paper is again 
heat-dried and the size “converted” in an 
alum bath to make it insoluble. 

American wallpaper making has had its 
ups and downs. Right after the Revolu- 
tionary War, the first papers were made by 
hand from carved blocks, but the designs 
and colors were crude, After the discovery 
of coal-tar colors in 1860, the business took 
a sudden spurt, but the first colors were 
“fugitive”—after short exposure to the ultra- 


A “Mullen mauler” tests durability of raw 
stock before printing, A tiny balloon is inflated 
against taut paper strips until they burst under 
its pressure, indicating their tensile strength. 
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For ordinary dust or soot, a good rubbing 
with a dough-type cleaner will shine this paper 
up like new. More stubborn grime will usually 
suce good hydro-carbon cleaning fluid, 


violet rays in sunlight, they faded, changed 
color, and sometimes vanished altogether. 
Wallpaper got a bad name, Not until 20 


years ago had laboratory workers learned 
enough to make machine-printed colors 
that were light-fast and papers that would 
not darken with age. Now, with the papers 
that are also washable, you don’t have to 
repaper every time Junior goes on a crayon 
rampage. Just give it a bath, along with 
Junior, come some Saturday night, END 


Mechanical seru 


ber gives samples of finished 
paper 200 strokes with cellulose sponge soaked 
in soap and water to tell how the paper will 


stand up under repeated washings in the home. 


Tiny, all-purpose antenna proje: 
back ‘of the model Skyraider shown here o 
test stand. It cr 


from turtle- 


a 
little drag and is safe 
from high-speed flutter that might rip it off. 


Roof-top laboratory at Douglas plant tests new 
antenna shapes. Angled horn beside building 


Plane Antennas 
Go Into Hiding 


D™¢ created by trailing antenna wires 
and stub radio masts has no place in 
high-speed flight. To get rid of it, engineers 
are hiding antennas in many ways—making 
them part of plastic canopies, putting them 
in recessed slots, building them as a part of 
a plane's contour. 

One trick is to stick them in fin-shaped 
cases like the Douglas designs pictured here. 
Thus encased in what is actually a low-drag 
airfoil, even a projecting antenna is no 
longer a hindrance, 


Composite antenna, capable of handling a do: 

ignals at once, is designed for mounting 
on the tip of a plane's vertical stabilizer. The 
wire cl th behind it helps in reception tests, 


sprays model planes with broadcasts of va 
ous frequencies to learn best positions on ph 
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, Grows U 
The 15-Ib. crystal 

larges kind eve tically neter prisms and 
Army engineers at Fort Be Va., mac searchers de 


it from thallium bromide 


Big ) trained in the s ginal would 
sign engineers can nov use. It wofore the 
models. The two bi strain is remove s are “froz 
below are shown in « n in.” As shown Jow, you can 


see these stresses patterns when you 


vest usable slab, 1 


formerly the bi 


thick. A modified form of Fosterite ® can sl by polarizec 
he cast in chunks 10 to 20 times large A slice vecimen is in 
resins previously available for such sound. Knowledge of the strains 

A model of a machine y Westinghouse engineers to rede 


part to mak 


bine shaft, flywheel, or re 
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Plating Without “Juice. 1 
plating now requires no electric current. A 
chemical method developed by the National 
Bureau of Standards uses the action of hypo- 
phosphite on a hot solution of a nickel salt 
to form a hard metallic coating. This par- 
ticularly simplifies plating cavities and the 
insides of tubes, where electroplating re- 
quires a centered internal electrode and spe- 
cial current leads. Demonstration rig, above 

ses current only for a heating elemer 


ip-Hider Fights Bugs. Once 
used to screen warships, this mobile fog gen- 
erator has been adapted to attack insects 
Mounted on a jeep, as shown below, it 
emits a dense white vapor over lawns, hotel 
grounds, camp sites or farm lands. The in- 
secticide is said to reach corners that spray- 
ers miss, and to do the job at about 1/20th 
of previous costs, 

Inside the generator, developed and 


Sniffs Gas Leaks. This GE clectronic 
“pistol” spots a leak of as little as 1/100 
ounce of gas a year. Air drawn into a sam- 
pling tube hits a hot anode emitting pos 
tive ions. If a halogen gas is present, the 
anode’s ion output rises, and the tube’s cur- 
rent output jumps, giving a visible or audi- 
ble signal. With freon, chloroform, or other 
gases containing a halogen-tluorine, chlo- 
rine, bromine, or iodine—as a tracer, the pis- 
tol can find leaks in tanks or pip. 


adapted by Todd Shipyards Corp., a blast of 
hot air atomizes the DDT solution and pro- 
jects it through a swivel nozzle. 
have built a profitable business 
fogging” yards of homes in. mosquito- 
plagued districts at $1 to $1.50 a treatment, 
With an extension hose on the nozzle, the 
same machine rids the interior of a 
of flies, termites, bedbugs and spiders, Pe 
odic treatments keep an area free from pests, 


‘O REPAIRS, no redecorating, no paint- 

ing—that’s the claim made for the Lus- 
tron ® house, a new type of prefabricated 
home. Its inside and outside walls are 
made of porcelain-enameled steel panels 
fitted to an all-steel framework. 

The manufacturer, Lustron Corp., of Co- 
lumbus, Ohio, says the panels will not 
scratch, crack, rust, fade, corrode, or de- 
teriorate in any way. An over-all soap and 
water treatment will give you the equivalent 
of a painting or redecorating job. 


1 panels are locked together with tongue- 
and-groove flanced edges. Heat from, the fur 
nace is forced ‘nto a si space above the 
panels, extending over the entire ceiling. The 
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Porcelain Skin 
== ~~ Protects Prefab 


Built for comfortable living, the new 
Lustron house bas au upkeep cost 
that goes easy on your pocketbook. 


The interior walls are double, to provide 
ample storage and closet space. A bed- 
room wall, for example, has two double 
clothes closets, a shelved closet, built-in mir- 
ror and dressing table, several drawers, and 
48 cubic feet of extra storage space, 

The company expects to turn out 30,000 
of the homes a year. The price quoted for 
a five-room-and-bath house is $7,000 erected 
and ready for occupancy. This includes 
bathroom fixtures, plumbing, and electric 
wiring; lot and landscaping are extra, 


panels absorb the heat and radiate it down- 
ward. 


house is built on a reinforced con- 
crete’ floating-slab foundation. Exterior wall 
panels have [-inch-thick span-glass insulation. 


sink. An 


by local builder 
Purchasers 
interior 


iiired (or ot 
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New Ideas from 
the Inventors 


Mechanized Restaurant. Assem- 
bly-line feeding is the object of this novel 
lunch counter. Diners, seats, and counter 
would all move slowly down each side on 
endless conveyer belts, while different 


dis Mee” 


Brush Scraper Fits Can. This 
handy brush scraper might not improve your 
painting, but it would keep your paint cans 
neater. Invented by Robert Ferguson, of 
Bristol, Tenn., it clamps onto the top edge 
of the can and prevents the excess paint, 
scraped off the brush, from running over 
the side. It can also serve as a brush rest. 
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courses of the meal are served along the 
way. Dumb-waiters carry up the food from 
a kitchen below. Its English inventors, T. 


Lewis, E. Rounce, and C. Dunham, claim 
the device will increase serving capacity. 


Thimble Guides Yarn. If you're a 
knitting enthusiast who likes to wrap the 
yarn around a finger to keep it taut, you'd 
find this spiral-ringed thimble a big help. 
Patented by Jeanette Lloyd, of New York 
City, it takes several turns of yarn and 
keeps it under even tension, preventing it 
from cutting into the finger or slipping off. 


Crash Seat Cuts Impaet. This safe- 
ty seat swings upward in a crash to soften 
the impact and keep its occupant from being 
thrown forward. Designed for planes, 
trains, or buses, the seat is operated hydrau- 
lically by a pendulum valve whenever a 
crash or sudden stop swings the pendulum 
forward. Once the seat is up, bottom cleats 
lock to the back of the seat ahead, holding 
the occupant nearly horizontal. The inven- 
tor is Donald Henderson, of Hollywood. 


Crank Powers Water Sled. You'd 
have a hard time keeping Junior out of the 
water if he had this hand-propelled water 
scooter, invented by Ralph Bates, of Yon- 


Leg Rests Ease Kneeling. Greater 
comfort for workmen who must spend long 
hours on their knees is the claim for these 
strap-on leg rests, patented by Robert 
Ferguson, of Bristol, Tenn. Padded cups at 
the top cushion the knees, while supports 
at the bottom take the strain off ankle and 
instep by raising the feet and allowing them 
to remain in a normal position, When not 
in use, the supports can be folded against 
the shin pieces to keep them out of the way, 


kers, N.Y. Turning the crank handles, like 
bicycle pedals, spins a small tractor’ pro- 
peller, pivoted in front for easy steering. 
Cork floats in front and back keep it afloat. 
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ET propulsion is more than theory to en- 
‘et Goes Sinceriog wtodents at Hanaselacr Poly: 
technic Institute, Troy, N. Y. They go 


to Co Yj lege from classrooms to a laboratory where they 


can study a working gas turbine at firsthand. 


The equipment, designed by General 
Electric, is built around a war-surplus turbo- 
supercharger from a B-29 Superfortress, It 
has a combustion chamber, compressor inlet 
flow nozzle, compressor discharge, control, 
and other accessories. Installed in the 
school’s Mechanical Engineering Depart- 
ment, the unit is used to familiarize the 
students with the performance and char- 
acteristics of the gas-turbine cycle. 

The equipment can also be used in the 
study of centrifugal compressor perform- 
ance and air-flow measurement. 


‘The turbosupercharger seen under arched pro- eq t is installed in the 

tection guard is h of the “educational gas laboratory of the school’s Mechanical En, 

turbine” Above, Professor } ing Department, I of the unit claim 
that it is the fi 1 project of its kind, 


The operation of a jet power plant is ex- nts learn the f 
plained to a ‘Renss dent (below). In bine operation by watching the unit go through 
the foreground is the turbine’s air inlet, covered its cycle. The long, horizontal pipe, at center 
with a wire screen to keep out dirt and dust. below, is the machine's combustion chamber. 


Parts to be finished go through the auto- 
matic painting machine on a traveling conveyer 
Here they start the first step, entering a 

cal bath that will clean them ‘thoroughly. 


pieces 
m they move into a 
ss drips off. Operator 
is adjusting thickness of paint being sprayed. 


3. Still. now painted with an ev 

oat hit thickness, leave the drain tu 

nel for the electric baking ovens, A single piece 
jetely finished in less than two how 


4. At the end of the line, hun 
the parts for the tered the 
robot finisher. Cleaned, painted, and dried, the 
finished parts are now ready for assembly. 


in hands touch 


Robot Cleans, Paints. Dries 


Free an unpainted metal part into one 
end of this gigantic new GE machine 
and it will come out the other end com- 
pletely finished, Now in operation at GE's 
control divis at Schenectady, N. Y., the 
robot painter can handle 12,960 parts in 


an hour—cleaning, rustproofing, spraying, 
drying, and baking the pieces entirely by 
remote control, It even saves up the excess 
paint that s off the parts and sends it 
back to the spray guns. Engineers spent 
two years designing the machine. 
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I'd like 
toseethem 
make... 


Everybody hh 
would Tike 
r 


Built-in straws. Plastic straws inserted in soft 
drinks at the time of bottling would be 


sanitary than boxed straws. They'd hav 
withstand long immersion, of course.—William 
Zolchak, Yonkers, N.Y. 


IOLA IAA IG TIOLEID ISTH 


Disposable umbrellas. Made of waxed paper 
on a cardboard frame, cheap throw-away um- 
brellas could be sold’ from vending machi 

in lobbies, ball parks and subway exits.— 
Daniel M. Davis, Library, Pa. 


Outboard-engine flusher. To avoid corrosion 
of cooling systems, outboards are run in 

rel of fresh water after salt-water use. ga 
den-hose fitting and valve would make flushing 
easy.—H. C. Vickery, Wildwood, N. J. 


The wiper mechanism could 

door by the driver. Keepin; 

this side window clear would be adde 
safety factor. Power might be vacuum or el 
Ernest Greeson, Jr., Brooklyn, N.Y. 


| 


ae 
A melon tester. Installed in large markets, 
this gadget could give a sonic or electro 
thump to a melon, with a dial to register “ri 
or “unri No more guessing—Roy Wa 
miya, Lancaster, Calif. 
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ht Furi 


Successful landings and launchings 
on a carrier at sea iate jets as a 
part of our ocean-horne air force. 


By Andrew R. Boone 


ILASHING down over the fantail of the 

U.S. aircraft carrier Boxer one sunny 
day last March, « thick-bodied. thin-winged 
fighter hit the deck and slid to a stop in the 
grip of the arresting gear. A routine land- 
ing in all but one respect: the plane. 

It was a shining new North American 
Fury—the first all-jet fighter ever to land on 
a carrier's deck under operational condi- 
tions at sea, Its arrival aboard the big 


How New Jets 
Hit the Deck 
For US. Navy 


salute the aircraft carrier Boxer during the U.S. Navy's jet-launching operati 


Essex-class carrier off the California coast 
meant that years of Navy research and e 
periment had finally paid off in a new e 
of 10-mile-a-minute fighter sweeps for the 
fleet's air arm. 

he historic landing was made by Comdr, 
Evan (Pete) Aurand, skipper of Fighting 
Squadron Five Able. Forty seconds later, 
Fighting Five’s executive officer, Lt. Comdr, 
Robert Elder, followed Aurand in, setting 
his Fury down as soon as a squat deck 
tractor had tugged the lead plane beyond 
the crash barriers, For practic: 
only these two of the squadron's 
landed in the initial test. But to make the 
trial complete, they took off under their own 
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Crewmen scurry away as the Fury, with Aurand 
at the controls, prepares for the first 

launching of a jet pk < 
Six .50-cal. machine guns are mounted in the 


Fighting Squadron Five's executive officer 
Elder (left) and Commander Aurand, who 
made historic jet-fighter landings on a carrie 

Operation took place off the coast of California, 


power and landed again, then took off a 
second time with the help of the catapult. 
These and succeeding trial is, Which 
followed 200 landings on a make-believe 
carrier deck marked out on a California air- 
field, illustrated many. of the factors that 
make seagoing jet operations a different 
s from propeller-powered flight. 
ing force, a big carrier trans- 
ports about 100 planes. Conventional fight- 
‘s, taking off under their own power, can 
be launched every 15 seconds or so. Cata- 
pulting gets them off about a third as fast. 
In repeated tests, the Furies have shown 
that they can get aloft almost as quickly as 
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With wing-tip tanks carrying an 
llons of kerosene added to 500 in 
s, the jet fighters will be able to 

cover 1,500 miles, 


thin wings. 
extra 300 
fuselage 
stay aloft four hours at 


propellered planes when deck-running, and 
about a when catapulted, 

Jets don’t accelerate rapidly at low 
speeds, so they need a longer run—the full 
length of the flight deck. Also, the roaring 
exhaust blasting back along the deck com- 
plicates the launching of sever: anes at 
a time, since it requires greater headway. 
Headway, which here means the distance 
(or time) between obje following one 
other along the same path, is a measure 
effectiveness. It corresponds to the rate 
of fire of a machine gun. 

Jets have one tremendous advantage over 
reciprocating engines: they need no warm- 
up. At arm, a jet can be moved from 


a deckload of parked planes, started, and 
launched at once. The Boxer's Furies were 
clocked aloft less than two minutes after 


their engines were turned on. 

All this means that a special system of 
catapulting will probably be evolved to 
shoot jets off, perhaps with a moving-chain 
pickup delivering them to the catapult 
tions. Two catapults, one on each side of 
the flight deck, could get a squadron of 18 
planes into the air in six to eight minute: 

Jato rocket units could be used, but ex- 
perienced pilots don't expect it. Jato 
drenches the deck with smoke. Sometimes 
rockets fail, ruling them out as an absc 
lutely reliable launching aid. If generally 
used, large numbers of the Jato units would 
have to be stored aboard a carrier in space 
that is already precious. 

The jet pilots prefer the catapult, mod- 
em versions of which provide a relatively 


A dramatic moment in aviation h Au- 
rand's Fury becomes the first jet plane to make 
Note 


an Spestseal landing on a carrier at s 


the first thwartship arresting wire bringing the 


smooth start, A jet plane zooms from zero 
to nearly 150 m.p.h. in a run of only 93 
feet on the “cat,” but acceleration is no 
more than 2.5 G—“less,” as Aurand points 
out, “than we suffer in a tight turn.” 

Jet landings present new factors, too. 
Coming home to roost, the pilots fly a dif- 
ferent approach pattern, In a Fury, with 
no big radial engine up front to obstru 
his vision, a pilot can see exactly where 
he’s going. For the first time, he can see the 
crash barriers raised amidships on the flight 
deck to stop his plane if it bounces over the 
arresting ca stretched across the 
Is. 
ind told a Poruan Sct 
ENCE reporter, “it’s a little frightening to 
watch those barriers come up.” But both 
he and Elder agreed that landing a jet on a 
tier was easier than setting down a con- 
ventional fighter. 

For all the differences in jet landings 
and take-offs, most of the major problems 
concerning jet fighters have been solved. 
On the basis of the Boxer tests, the Navy 
feels that only practical details remain to 
be worked out, and a broad expansion of 
the jet program ready under way. 

Fighting Five will be fully operational 
this summer. On the East Coast, Fighting 
Squadron Seventeen is getting set for sea 
duty with McDonnell FH-1 Phantoms. 
These squadrons will provide a nucleus of 
trained pilots and crewmen for other groups. 

Both Furies and Phantoms are considered 
interim models (their successors may be 
the faster and longer-range McDonnell 


11,000-Ib. fighter. moving at 115 mp.h. 
dead stop after a roll of only 50 feet along 
Boxer's deck. Meanwhile a destrover 
astern, just in case the Fury “hits the drink.” 


toa 
h 


Towed to aft elevator, plane shown above is 
lowered to hangar below deck, After refueling 
and servicing, it will be moved to forward ele- 
vator and raised to flight deck for catapulting. 


Mechanic works to free landing hook. After 
each landing during the trials, the planes were 
therapy fospected aad vemepietay. serviced. 
These jobs were done in a hangar below deck. 
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urand’s plane. up 
barriers. Within half a 


yond the 


Elder sat his 


minute 


spot 


The Fury 
through this g 
other jets, the i s not split. Th 
in a straight line from the nose t 


F2H Banshee and the Grumman F9F Pan- 
ther), but they provide examples of what 
jet propulsion means to the U.S. Fleet. The 
Fury, for instance, has a top speed of “more 
than” 550 m.p.h., and climbs to its fighting 
altitude faster than ninute. At 
speed, it can cover 1,500 miles 
1 four-hour flight; at top speed, it 
1 stay aloft a few minutes sk 
Fine for fighters, jet pre 
well-known limitation 


a mile a 


during 


rt of an hour 
uilsion has one 
it is least efficient at 


124 ropurar science 


ond clock face shown ubove 


Nose-wheel gear of 
checked by crewmen immed 


low altitude. And since many attack mis: 
sions are flown “just off the deck,” it is not 
yet practicable to use all-jet attack bombers. 
Therefore the Navy is limiting its initial jet 
program to fighters. 
But the more versatile turboprop attack 
join the jet fighters, and even- 
n the jets may be adapted to low- 
ation. When that happens, the 
Navy's air arm can really cash in on the 
program begun by Fighting END 


( MECHANICS OF LIVING 


How a Vacuum 
Coffee Maker Works 


The ordinary vacuum coffee 
maker is really a very scien- 
tile “gadget. “Cleverly using 
changes in’ pressure exerted 
by water vapor to mix water 
and ground coffee, it then fil- 
ters the liquid off~and makes 
good coffee, too. At first, air 
space above water in the’ pot 
is near atmospheric pressure 


ATMOSPHERIC 
PRESSURE 


Heat converts some water 
into water vapor, or steam, 
which has no way to escape. 
Its pressure forces the water 
down and up the tube, through 
the cloth filter, and’ into the 
upper bowl. ‘There it mixes 
with the ground coffee and is 
also stirred by bubbles of va- 
por coming up the glass tube. 


—, 


eae rt 


When heat is removed, water 
vapor condenses, leaving pot 
practically empty—a, vacuum, 
‘ir pressure then pushes liquid 
down through fiker into, pot. 
Filter lets liquid pass, but not 
grounds, Since some’ vacuum 
may remain, this Silex ® pot 
small lever on handle’ to 
help cemove upper’ bowl. 
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vacuum 


Cartoons Teach 
Physics with a Smile 


COLLECTION of more than 1,100 car- 

toons, clipped from newspapers and 
magazines over a period of years, enables 
Prof. Robert S. Shaw of the College of the 
City of New York to enliven his physics 
classes with apt and amusing illustrations. 
Often, his students find, a humorous analogy 
offers welcome aid to grasping a point in 
mechanics, optics, acoustics, or electronics. 


Lantern slides made from his favorite car- 
toons conclude class periods, For reference, 
others are grouped by the points they illus- 
trate in scrapbooks, covering with remark- 
able completeness such subjects as “Statics,” 
“Heat and Sound,” and “Molecular and 
Atomic Physics.” Five examples are repro- 
duced here, through the courtesy and by 
special permission of the copyright owners. 


Propagation of a wave is illustrated by. Prof. 
Shaw, for students of mechanics and hydrody- 
namics, with this humorous analogy, from. his 
cartoon collection, Artist Colin Allen's original 


Copyright Collier's 


caption had the prankster saying, “I've always 
wanted to try this”—a commuentfable predilec- 
tion, if indulged under more appropriate cir- 
cumstances, for the experimental method, 


IT SURE IS TOUGH TRYIN’ TO 
MAKE A STRAIGHT LOOKIN’ 
ARMY WIT! A 
BUNCH LIKE 

bis! 


NOW 
DAT'S 

MUCH 
BETTER! 


Cartoonist Ernie Bushmiller might be astonished 
to find his popular comic strip “Nancy” serving 
at the College of the City of New York to 


point up an abstruse principle in geology. 


theory of isostasy, dealing with the ten- 
dency of equally massive blocks of the earth's 
crust to seek a common level, gets an assist 
with this clipping from the newspaper “funnies.” 
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+ = 
Copyright The American Magazine 
“41 always keep the emergency brake on just in case of emergency” 


Friction converts mechanical energy into heat 
—as lady motorist, whose concern for safe driv- 
ing exceeds her comprehension of machinery, 
unwittingly demonstrates in Stan Hunt cartoon. 


71940 TA Nica Lorena, Ie 


The nab Cory 


But for the forees between the remote atoms 
of matter, one solid object could readily pass 
through another, and the fantasy of C 
‘Addams’ captionless drawing could be fact. 


SLY a 
"Ws he SS peed et and that wl ln Tucson 
Copyig alters ee 
Radar's Alyson tube uses principle vividly 
illustrated by this cartoon, Cars traveling. in 


glusters correspond, to speeding electrons, sim- 
ilarly grouped or “bunched” in vacuum’ tube. 


‘Photo by Western Ways 


Cable-Eating 
Gophers 
Foiled at Last 


T° THE gopher perched on this 
cutaway section, an A, T, & T. coax- 
ial cable is an appetizing meal—even 
though it is buried six feet deep and 
has an exterior sheath of lead, phenolic 
and jute wrapping, and steel and cop- 
per tape covering the conductors. 
Almost as soon as brand-new cables 
for transcontinental phone calls were 
laid west of the Mississippi, where 
gopher land begins, the burrowing ro- 
dents began disrupting service with 
short circuits and crossed lines. They 
gnawed right through all the layers. 
Experimenters then offered captive 
gophers a diet of cable sections packed 
in earth-filled cans. Inner wrappings of 
.005-inch and .007-inch copper tape 
failed to stop them, Finally, .010-inch 
copper tape proved too much for all but 
one extra-sharp-toothed gopher. The 
scientists settled for that, and today this 
tape stops all but the most determined 
gophers from cutting in on your call. 


gune 1943 127 


Dr. Van- 


Like many other noted scientists 
ir Force 


nevar Bush, head of the Arm; 


Top Scientist 
Has (wn Shop 


Vannevar Bush relaxes from running 
the Carnegie Institution by running 
power tools in his own basement. 


By John F. Loosbrock 
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Research Board and president of Carnegie 
stitution, is an accomplished craftsman at hom 


BRILLIANT scientist uses his hands to 

get his facts and prove his theories, 
just as a skilled artisan uses his head to 
get the most from his hands and machines. 
Vannevar Bush is one of the top-ranking 
scientists in the country—president of the 
Carnegie Institution, wartime director of 
U.S. research, holder of an impressive string 
of degrees, medals, and patents. He is also 
a top-ranking craftsman, living proof of the 
kinship between science and workmanship. 

A veteran of 45 years of home craftsman- 
ship, Dr.. Bush has spent 30 of those year: 
collecting the formidable array of powe 
tools that crams a 14 by 20 room in the 
basement of his Washington home. And he 
spends every spare moment there. 

The war, during which Dr. Bush ran the 
Office of Scientific Research and Develop- 
ment, put a crimp in his home life and he 
stored his tools and equipment for the 


In the well-equipped basement shop of his 
home in Washington, Dr. Bush specializes in 


duration, After VJ-day he dusted them off 
again, but with the scientist’s eye for pre- 
cision he spent the weekends and odd 
moments of almost two years in arranging 
his shop, installing built-in cabinets for 
attachments and gadgets, before he did 
much actual work. 

Compared to the average home workman, 
Dr. Bush’s output is small, partly because 
he lacks leisure and partly because of the 
difficult tasks he sets for himself. He 
two criteria for his projects: preferably, 
they are some precise scientific gadget that 
no one ever made before, at least at 
home; or they are made in a unique way. 
For example, his biggest postwar project has 
been the production of a set of optical flats- 
three Pyrex@® glass disks, six inches in 
diameter and three-quarters of an inch 
ground and polished to a precise flat- 
ness varying no more than one-tenth of a 


making unusual scientific gadgets that have not 
been made before, at least in home workshops. 


wave length of red light, or two-millionths 
of an inch, You don’t turn those out in one 
evening! 

A typical Bush touch in the workshop is a 
set of sliding plywood panels, or false walls, 
hung on overhead tracks along one wall. 
The panels contain the at nts for the 
various machines, such as the drill press, 
milling machine, and band saw. The proper 
panel can be shifted on the tracks to be near 
the particular machine he is using. Dr. Bush 
has altered much of the machinery to fit his 
own needs. Most of the changes either give 
a greater range of speeds or make it more 
convenient to shift from one speed to an- 
other. 

Besides being a top government scientist 
and administrator, Dr. Bush is an inventor 
of no mean stature. His inventive interests 
have for years been focused on harnessing 
mechanical and electronic means to do more 
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‘artime di 
of Scientific 


wr of the famed Office 
urch and Development kept 


and more of man’s computation, calculation, 
and repetitive routine for him, leaving more 
time for just plain thi 

For example, at Massachusetts Institute 
of Technology in the late 1920's Dr. Bush 
developed a network analyzer, which set up 
in miniature a large electrical power system 
so that its performance could be tested under 
stress. Another product of his interest in 
tools to free man’s intelligence for creative 
effort is the differential analyzer. One was 
begun at MIT under his direction in 1935. 
Ten years later it was made public after 
working on war problems for some three 
years, The machine weighs 100 tons, com- 
bines some 2,000 electronic tubes, several 
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Dr, Bush so busy that he only recent 
to his hobby machines, such as thi 


returned 
bandsaw. 


about 


thousand relays, 
nearly 200 miles of wire. 


150 motors, and 
It solves differ- 
ential equations expressing mathematical 
problems with as many as 18 variables. 
Other Bush devices include the rapid 
selector, which scans and selects wanted 
items from microfilm, and a justifying type- 
writer, which produces typescript with 
even right-hand margin in a single operation. 
Another idea, which has not progressed b 
yond the fanciful and speculative stage, is 
a sort of a mechanical memory (Dr. Bush 
calls it the “memex”) that would flas! 
a screen all the data a person has 
lected on any subject at the push of a 
button. END 


Dr. Bush is seldom satisfied with his m ¢ ally alters them to give more precise, simpler 
tools as they come from the adjustments and a greater range of speeds. 


An example of the Bush-made attachments is pals on the wooden frame at right, 


bove ) 
the power take-off arrangement (the belts and he has added to this standard milling machine. 
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Records ari 

of four pe 

records in the 
de of record, 


and move on to next. At bottom of cabinet, left 
to right, are controls of power amplifier, dual- 
line outlet to distant speakers, and AM-FM 
radio, All but re ‘ an be run by 
remote control. Cabinet is 52 x 7K", 


How New Phonograph 
Fiuns Itself All Day 


PS photos by Hubert Luckett 


TT'ills phonograph can play for more than 


more, it cap tum itself on and off at pr 
intervals any time of the day or night. 
few manual settin; the new 
00 Library © does its own 
A mechanical “brain” on a track 
a rack holding 100 records (200 
sides) goes to the desired disk, lifts it to a 
turntable, and plays either or both sides. 
When finished, the record is returned to its 
slot, and the player carriage moves to the 
next selection. Ordinary 10- and 12-inch 
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intermixed in the rack, 
need never be touched 


records may be 
Once filed. th 
until replaced 

The industrial model show 
designed primarily for factories 


here was 
it has been 


found that music boosts morale and reduces 
A whole week’s programs of 15- 
ace each hour of an eight- 
It can 


fatigue. 
minute concerts 
hour day can be laid out in advance 
also be used in clubs, departme: 
even dance halls. Optional are 
radio and an amplifier for remote-spea 
outlets that can double as a public-address 
system. The maker, J. P. Seeburg Corp., of 
Chicago, also produces a home set, complete 
or to be plugged into a radio, 


By setting the program timer, calibrated in 
15-minute intervals, the operator can_ choose in 

we the periods when the Select-O-Matic © 
will automa start and stop playi 


le 
TENSION. SPRING 


“Brain” of the player, located behind th 
brary, travels along’ a track until it rea 
record to be played. A system of levers ther 
pulls out record onto vertical turntable and sets 
tone arm into position, above left. To play the 
opposite side of the record, the mechanism re- 


Hand-operated mockup of phonograph mech- 
nism shows how an arm picks outs record 
nd pushes it toward the turntable, represented 

in the photograph by the white disk. 


slot, the tone arm then pivots to 
the right, the record comes out again, and the 
‘on the left side of the tone-arm head 
fainst the record by tension springs. Close- 
we right, shows turntable. Disk with 


turns it to it 


up, al 
spindle centers record, clamps it to turntable. 
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Guillotine Cuts Planes 


Tus modern guillotine is speeding the 
salvage of wrecked and obsolete airplanes at 
the Naval Air Station, Norfolk, Va, The 
huge, 6,100-pound blade slices its victims 
into small sections, which are then melted 
down, cast into ingots, and sold at auction, 
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Curb Bank Uses Mirrors 


Cunp service has moved from hot-dog 
stands to banks. You can drive right up to 
this Curb Teller ® and do your banking 
without ever leaving your seat. Developed 
by Duplex Electric, the bullet-proof curb- 


p 
low the sidewalk, the teller is protected 
against bandits, but can see his clients 
through the periscope and talk to them on 
the intere Money and bankbooks are 
exchanged on a small electric elevator. 


Gas Pipe Takes to Air 
Ts big, 30-inch pipeline carrying nat- 
ural gas from Texas to Southern California 
is getting a 1,038-foot lift across the Colo- 
rado River at Blythe, Calif. Two 116%-foot 
towers support the pipe, while horizontal 
trusses keep it from swaying in high winds. 


Streamlining 
Speeds New Subs 


LEEK as seals, these recently stream- 

lined underwater craft provide a pre- 
view of what the best dressed submarines 
of the future will—and won’t—w De- 
signed to increase submerged speed by cut- 
ting underwater resistance, alterations on 
the USS Pomodon (above) and the USS 
Odax (below) include a reducing diet for 
the superstructure and the removal of deck 


guns and other topside mounting: 
have a new version of the German 
kel” breathing tubs 

Submarines are said to be the naval type 
least vulnerable to atomic attacks, and these 
changes are part of an over-all program to 
bring our undersea service up to date in the 
light of recent research, Greater range and 
the ability to stay under water for long peri- 
ods are two important objectives, Design 
changes will also improve the subs’ resistance 
to the crushing effects of atomic bombs, 

Operation of the altered subs is expected 
to help perfect plans for four new ones. 


schnor- 


This inside view of a new type of submarine is 
reprinted from the April, 1947, issue of Poru- 
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Provision has been made for the 
inching of jet-propelled, atomic guided missiles. 
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Port Ra 


TT HE most important mine in the West- 
1m Hemisphere—since that day three 
» when the atomic age 

deep in Canada’s Northwest Territ 

26 miles below the Arctic Circle. I 

desolate spot come great quantities of pitch- 


years 


blende, source of radium and uranium: 
Now operated by a company controlled 
by the Canadia the mine at 
at Bear Lake was discovered in 1930 by 

an Ont Its prewar produc 
tion of radium exceeded a million dollars a 
year in value, Since the start of the Man 
hattan Project, it has furnished huge, undis 
Once dis 
radium was re- 


io prospector 


closed amounts of uranium oxide 
carded as e after the 
moved, the oxide is now the source of urani- 
uum-235, raw material of atom bombs. 
The Canadian mine is the richest in the 
world, furnishing pitchblende that is 40% to 
0% pure uranium oxide. However, it ranks 
nd in output to deposits in the Belgian 
Congo in Africa —A. H. Mrrcnet. 
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m huge sub-Arctic luke. 


ed the same way as coal, In 

a hole is drilled in rock face with 
"stoper.” Dynamite charges then 
and it is shoveled into cars. 


P 
photo above 
neumatic 

st loose the ore 


hoist carries the ore to the 
top of the mine-head tower, it rides a conveyer 
belt to the mill, Pieces must be broken and 
rock removed before the ore can be ground. 


f 


This black powder is concentrated pitchblende, 
mostly uranium oxide. A ton of uranium oxide 
contains less than a hundredth ounce of radium, 

about 12 pounds of atom-bomb U-235. 


[ 


‘The winter cold freezes Great Bear Lake, pro- 
viding an excellent landing surface for planes 
that transport the pitchblende concentrate to 


Edmonton and bring back supplies during the 


months when water travel is impossible. Dog 


The powdered ore is concentrated by mixing 
with water and shaking the mixture on vibrat- 
ing tables. 


Final processing of the pitchblende concentrate 
into radium is performed in a plant 4,000 miles 
from Port Radium, In summer, the heavy sacks 
are carried by boat to the nearest railway. 


— 


teams furnish the only other contact with the 


outside world, but are used mainly for com- 
munication with other settlements nearby. 
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B-29 Lays Biggest Egg 
Twus 21-ton giant is almost twice as big 
as any bomb previously dropped from a 
ne. It recently hurtled from the modi- 
fied bomb bay of a Superfortress at Muroc 
(Calif.) Air Force Ba: It is a general- 
purpose ‘bomb, 4% ft, wide and 26 ft. 10 in. 
long. During tests a dud was used to obtain 
flight characteristics and to determine what 


happens to a plane in flight that suddenly 
loses 42,000 pounds. 

To make room for the bomb, a portion of 
the plane's body section under the wing was 
cut away. The rear bomb-bay doors were 
removed entirely, and the front bomb-bay 
doors were cut away to allow the nose of 
the bomb to protrude. To load the huge 
missile, Boeing designed a special 50,000-Ib. 
lift (shown above), operated by one man. 


Gravity Aids Grocers 
Grocers’ shelves are never bare when the 
Food-O-Mat ® is on hand. This self-service, 
gravity-feed food dispenser rolls or slides 
canned, bottled, and packaged groceries 
practically into shoppers’ waiting hands. As 
one item is removed from the end of a 
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slanted chute, gravity pulls down another, 
saving shoppers’ time and insuring freshness. 
Filled from the rear (right), it keeps stock 
and clerks behind the scenes, is said to save 
up to 50 percent in floor space and person- 


nel. Made by the Grand Union Co., the 84- 
foot unit comes in 24 sections, each 3% feet 
long, and can hold 1,900 separate items. 


x ae 
Great size, great 


t preci 


nm, and great speed are combined in this new steel-strip rolling mill. 


Mill Rolls Steel 
At 70 Miles an Hour 


By Alden P. Armagnac 


Te mechanical monster above is steel’s 
fastest rolling mill. It is also the most 
powerful, the biggest, and the heaviest of i 
kind. Since speed increases the uniformity 
of the product, this mill not only shoots out 
more but also better steel strip. 


Recently placed in service at the Aliquip- 
pa, Pa., plant of the Jones & Laughlin Steel 
Corporation, the mill turns out the thin 
steel that is tin-plated and used in cans. 
Steel men call the machine a “five-stand 
tandem cold strip mill.” It weighs as much 
as a couple of destroyers. Its reinforced 
concrete piers go down 50 feet to bedrock. 
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| ScREWOOWN MOTOR. Is 


Posmons 
Or tHe 
Two weoces 


THICK STEEL STRIP 
ENTERS MILL 


sree ste moves 
In Pain OF ONE 
OF aay SAMS. 


Novel features of fastest steel-rolling mill, 
shown in large drawing at right, include X-ray 
thickness gauge above, It measures final thick- 
ness of the fying strip without touching it 


1G TUNNEL DRAWS OFF 
STEAM GENERATED BY 


TRANSFORMATION OF MECHAN 
ransion oF movine 
eer , eAL ntnoy INTO MEAT 
Sowwano reset 
oniouno 
Pon ee te DP PRESSURE BETWEEN FIVE PAIRS OF 


ESPON TO DIFFERENCE AND SUM, MOTOR-DRIVEN ROLLS REDUCES THICK- 
er aY, Ca Pena NESS OF STEEL STRIP. ITS LENGTH 
INCREASES IN SAME PROPORTION 


dial, and total tension on right-hand dial, 


Yet the 4,000-ton giant is so delic 
sponsive to its controls that it can 


tely re- wringerlike motor-driven rolls reduce this 
e Tegu- material to 1/100-inch thickness, or about 
lated with micrometer precision, Experts one-ninth of its original gauge. Since the 
credit the builder, the Mesta Machine Com g increases its length in the same pro: 
pany of West Homestead, Pa., with a major —portion—nine_times—the product is a_ six 
advance in the art of steel makin mile-long ribbon, which winds up into a 
A mouthful for this steel-hungry giant is coil of the same weight and over-all size as 
1 15-ton, 5%-foot-high coil of the thin metal the one fed in, Widths up to 36 inches may 
that the industry calls steel strip, measu be rolled 
about 1/11 of an inch thick and two-thirds A whole coil takes only five minutes to 
of a mile long. By applying terrific pressure, _hurtle through the rolls. At this express-train 
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THIN STEEL STRIP 
EMERGES FROM MILL 
AT MORE THAN 70 M.P.H. 


speed, the new mill would require less than 
an hour to roll a 30-inch-wide band long 
enough to reach from Pittsburgh, Pa., to 


Youngstown, Ohio. 

So much’ mechanical energy 
heat in kneading the metal that it t 
torrent of water to cool the massive rolls. 
The steam generated would hide the 
chine in a blanket of mist but for a special 
fog-elimination system that sucks away the 
air thro and ex 


turns into 


vapor-laden a tunnel 


NERATOR SETS 


—e 


hausts it through a stack to the outdoors 
Eight giant drive motors, which together 
can develop more than 20,000 hp. continu 


sly without overheating, make up_ the 
largest power plant ever harnessed toa 
cold-rollis mill. By using twin armatures 


in tandem on a single shaft for the three 
most powerful motors, General Electric de- 
ry avoided the excessive inertia or “fly- 
wheel effect” of big rotors. This enables the 


mill to be started and stopped with phenom- 
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enal speed. It accelerates from a pace of 
300 to 4,500 feet per minute, or from 3% 
to 51 miles an hour, in just six seconds. 
Auxiliary motors operate “screwdowns”— 
the mechanisms that adjust roll spacing to 
determine steel thickness—of record power 
and quick action. 

Each passage between a pair of rolls— 
there are five in all—lengthens and speeds 
up the moving strip. To do this, each succes- 
ive pair must revolve faster than the one 
before. Speed control of exquisite accuracy 
strikes a delicate balance between taking up 
the slack and avoiding excess tension that 
would break the thin strip. Rotating elec- 


arte 


Steel is fed to mill and delivered in coils like 
these. Cross sections below them show actual 
thickness of raw material and finished product, 
and relative length before and after rolling. 


trical devices called amplidynes individually 
regulate the great drive motors, and instant- 
ly detect and correct any variation from 
their assigned speeds. 

Along the right of way for the flying rib- 
bon of steel, like the signal system that safe- 
guards high-speed trains, ultramodern in- 
struments aid the “dispatchers” who watch 
the control panel 

To warn of uneven or excessive pull on 
the strip, a device called an electric ten- 
siometer is mounted between every two sets 
of rollers, and between the last one and the 
delivery reel. As a “feeler,” this instrument 
uses an idler roll, over which the strip makes 
a slight change in direction. Consequently 
the tension of the strip pushes down agains 
the idler roll, which rests at each end upon 
an electrical pressure gauge. Too much t 
sion at one edge of the strip means a dif- 
ference between the pressures on the tw 
gauges, and registers on an electric dial. 
The total tension on the strip, the sum of 
the pressures on the two gauges, re; 
‘on another dia 

An X-ray thickness gauge checks the 
thickness of the finished strip “on the fly” 
as it speeds from the last stand to the de- 


isters 
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Fox eliminat . uses two 75-hors 
perrer fans, above, to exhaust ste 
rom cooling water by the enormous amount of 
mechanical energy that the mill turns into heat 


livery reel. Ports in the housing of a 100,- 
000-volt X-ray tube, mounted beneath the 
strip, emit two beams, 

One of these X-ray beams falls upon a de- 
tector—a photo cell with a fluorescent coat- 
ing—after passing through an adjustable 
“reference” wedge of steel preadjusted to 
represent metal of a given thickness, The 
other ay beam falls on a similar di 
tector after passing, in turn, through a mov- 
able edge of steel and the 
specding strip itself. Each detector gen- 
erates a current proportional to the intensity 
of Xr it, and a motor auto- 
the currents by moving 
the indicating wedge back and forth, Thus 
the position of the indicating wedge for cur- 
rent balance depends upon the differen 
between the thickness of the steel strip go- 
ing through the mill and the thickness of 
steel represented by the reference wedge. 
Dials indicate the position of each wedge, 
and comparison of their readings at any mo- 
ment shows the thickness of the strip. 

Today the world’s hunger for steel and 
steel products is straining every facility, The 
Aliquippa mill is rushing to meet its share 
of the demand—rushing at 70 m.p.h. END 
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World’s Fastest Camera 


Tue queer-looking pictures above were 
made with the world’s fastest movie camera 
it slowed a speeding bullet to an inch-a- 
minute crawl, The left-hand picture is the 
negative, made with a lens-and-slit system 
that dissects the image into horizontal 
slices and lays them out on the film side by 
side. Printing back through this same lens- 
and-slit arrangement reverses the process. 
The negative produces 2,000 individual 
movie frames, one of which is at right abo 
The dark blob is the bullet; the 
shadow, the target—a sh of glass. 

Developed at the University of Rochester, 
the shutterless camera (right) makes expos- 
ures at the rate of 11 million a second on 
two feet of 16-mm. film whirling inside a 
revolving drum. A : 
Ten: ives multiple images 
up a different slice from each image, crowd- 
ing the whole picture into an ar wide 
as the film but only 1/2,500 inch high. Nar- 
rowness of the slit acts like a focal-plane 
shutter and prevents blurring. 


it picks 


& 
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jingshot Goes Modern 


INTERESTED sportsmen can now obtain a 
streamlined, precision version of that an- 
cient weapon and toy, the slingshot. Called 
the Catapull®, it has a light, aluminum 
frame, with a pistol grip, and heavy, live- 
rubber slings. The R.W. Hodge Co. makes it. 


Makes More X Rays 


Mopenw styling and increased efficiency 
are combined in this new GE X-ray th 
machine, For use in the treatment of skin 
diseases, the compact, streamlined, pearl- 
colored unit more than triples the radia- 
tion per minute provided by earlier models. 
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Egg-Beaters Try Jet 

Jer propulsion for helicopters is getting 
a trial run in the bowl-shaped, outdoor test 
pit shown in the inset above, a part of GE's 
Schenectady, N.Y., Flight Test Center. 
With developmental jet units at its tip, a 
helicopter blade is whirled around a turret 
pivot located in the center of the 

For drag studies, when the blade-tip jet 
units are not operating, a 1,000-hp. electric 


More Power. Less Fuel 


‘Tins radical turbojet may lick the bugaboo 
of jet aircraft—high fuel consumption that 
limits their range. Thermal efficiency of the 
new XJ-37 is reported so great that it will 
enable fast jet bombers and fighters to fly 
as far as current reciprocating-engine types. 
Present jets have less than one-fourth the 
range of their slower rivals. 

Designed by Lockheed, the XJ-37 packs 
the 8,000 hp. of a Diesel railroad engine into 
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motor drives the blade. With the jet burn- 
ers operating under their own power, the 
spinning blade converts the motor to a gen- 
erator, whose output measures thrust. 

The large steel building adjoining the pit 
contains laboratory facilities, a workshop, 
and controls for operating the outdoor pro- 
pelling mechanism. An observation room 
has three-foot-t concrete walls to pro- 
tect engineers during runs of the rapidly 

g jet helicopter blade. 


a package weighing less than one of the 
locomotive's drive wheels. Its small frontal 
area permits the jet to fit into either wings 
or fuselage with a minimum of drag of 
nacelles or intake ducts. It can be used 
either as a pure jet-engine or in a turbine- 
propeller combination. 

To speed completion, final development 
and testing of the engine is being carried 
out at the new turbine-research laboratory 
of the Wright Aeronautical Corp., Wood- 
Ridge, N. J. (PS, Jan. ’48, p. 142). 


nonstrate its easy riding 
Wooler was driven up. nd down a 6” curb 

i spring fr machine 
sorbed most shocks. ‘Ste 


ing re 


The master connecting rod moves i 
its smaller end. This causes the rocker 
to rock around its central pivot. Four smaller 
con rods are linked to the ends of the beam, 


British Cycle Has Rocker-Beam Engine 


a Ra rocking-beam principle, familiar in 
old steamboats, is applied in the four- 
cylinder engine of the Wooler, a British 
motorcycle. In the photo at upper right, 
four connecting rods may be seen attached 
to the top and bottom ends of the triangular 
rocking beam, while the small end of the 
ter connecting rod joins at an extension 
to the left of the beam pivot. the rods 
move the beam, they deviate only slightly 
from a horizontal path, 

For its 5-hp., 30.50 cu. in, engine, this 
motorcycle is comparatively light at 230 


Entire power. train is easily dismantled. Here 
engine, gear box, and shaft drive are removed. 


pounds. The oil tank is integral with the 
crankcase, so that the entire oil supply assists 
in crankcase cooling, In the photo at right 
», the oil tank filler is at the lower left. 
on and lighting are by a 46-watt, 12- 


volt generator, with a 2-volt battery for 
parking lights. 
Designed for simplicity of servicing, the 


cycle may be taken apart by the use of only 
two wrenches, no screwdriver being neces- 
sary. The engine and transmission, together 
with the shaft drive and the rear wheel, can 
be removed from the frame in six minutes. 


Faired into the gas tank, both headlight and 
speedometer differ from conventional design. 
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1. Stopping Chatter. 
If you have to ream a valve 
“> seat by hand, here’s a trick that 
has been useful in the Model 
Garage. Slip a piece of thin 
=> paper over the pilot and rea 

right through it with shor 

quick turns, This will prevent 
the vertical ridges or chatter marks that 
sometimes ruin jobs of this kind. 


2. Ring Sized in Jig. Piston rings 
that are oversize in width can be ground 
with this jig. Saw out the disk and turn a 
groove in which the compressed ring will 
partially fit, 


jon Key Hidden. A milk- 
en go out of sight of his truck 
while making deliveries. Rather than invite 
theft, one driver pocketed his ignition key 
ime that he left. But it was always a 
nuisance to fish around for the key when he 

1 now solved the problem 
by fastening the key behind the instrument 
panel with a rubber band. This keeps it 
hidden, but always at hand. 


4. He Kept His Head On, An easy 


way of doing a tough job was found by 
R. M, Jackson, Jr., of Patuxent River, Md. 
His [941 Buick developed a leak in the 


Drawings by Stewart Rouse 


HOLE THROUGH 
FIRE WALL 
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Model Garage 


freeze-out plug at the back of the head. 
The repair job threatened to be long and 
costly, because the closeness of the fire wall 
seemingly meant that the head had to be 
removed, Instead, he cut a hole in the fire 
wall and had the job done in minutes. A 
plate closed the hole. 


5. petting Back Lost Plates. 

Erich Dallmer, of Narrowsburg, N. Y., 

painting your name and’ address on 

k of each license plate. It’s a fine 
idea, and costs less than a replacement. 


6. Wrenches Kept Together. 
Tired of hunting through his tool case for 
a needed box wrench, Arthur E. Nordhoff, 
of Seattle, made a large “safety pin” from a 
clothes hanger. This keeps them all at hand. 


7. Lock Protects Motorcyle. 
This rig, w Ivan J. Stretten, of Detroit, 
will both lock a motorcycle and prevent it 
from rolling off the stand. The slot in the 
arm lets you stow the arm in the tool box 
when it’s not in use. 


8. Clamp Added to Light. A spring 
clamp of the kind used on photographic 
lights lets you clip a trouble-shooting lamp 
i ily any desired position. H. Zave, 
of Chicago, m 
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“I heard you checking for all the usual troubles, 
s0 I concentrated on the unusual. If you hadn't 
checked first, I would have had to." ® 


(rus 


By Martin Bunn 


FTER all,” Joe Clark insisted, “this 
Model Garage is a business. We 
ought to conduct it like one!” 
Gus Wilson grinned at his go-getter part- 
ner. “We're not running it exactly like a 
church bazaar,” he commented. “I thought 
we weren't doing so badly.” 

Joe’s sharp eyes gleamed behind his horn- 
rimmed specs. “We're not doing so badly,” 
he snapped, “but we could be doing a lot 
better. We've invested in first-class equip- 
ment that enables us to do almost any job 
and keeps our costs in line. But you're for- 
ever turning down jobs because we can’t 
get them done in time. Inefficient! That's 
what it is!” 

“You sound like an after-dinner speech 
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at the Junior Chamber of Commerce,” Gus 
scoffed, “All right—what'll you have?” 

Joe pointed out the office window at 
Stan Hicks, who was hosing down the 
driveway. “You've developed that kid into 
a good mechanic. You told me so when we 
gave him a raise, but you're still wasting 
his time on grease-monkey jobs.” 

Gus felt relieved. Joe wasn't trying to 
palm off a new mechanic on him, “Promote 
Stan to a regular mechanic’s job and get a 
new grease monkey—that your idea?” 

“That’s my idea.” 

“Well,” Gus said, “let me think it over.” 

He went back to the job he had left on 
his bench. After a while he heard Stan 
come into the shop. “Looking for some- 
thing to do, kid? You might start—” Glanc- 
ing up, he saw that his helper’s face was 


flushed a fiery red. “What's the matter with 
you?” Gus demanded. 

“I-I-1 ain't asked you a question for 
two weeks!” Stan blurted. 

Gus laughed. “Swell. Keep it up!” 

“Lookit, boss—what I mean is I don’t 
have to ask questions any more—not so 
many, anyway.” 

“T get it, You know all the answers.” 

“Aw, boss—you know I don’t mean that,” 
Stan protested in an outraged voice. “What 
I mean is, you oughtn’t to make me go on 
doin’ boy’s work. It ain't only that I ought 
to be earning the raise you gave me,” Stan 
stumbled on. “It’s the-the- 


“It’s the principle of the thing!” Gus fin- 
ished for him, with a grin. He gave Stan a 


resounding smack on the shoulder. “May- 
be you're right—I'll talk to Joe about it.” 
He cut short Stan’s delighted thanks by 
jerking a thumb toward the shop door. 
“Better open up—someone wants in.” 


HE limousine that rolled slowly into 

the shop was big, somberly plutocratic, 
and obviously new. "A chauffeur slid from 
behind the wheel and held open the door. 
Out stepped a fat man attired in a Prince 
Albert, striped pants, and 


“Morning, Senator,” Gus greeted him. 

Senator Bombey grunted, fished a large 
cigar out of his pocket, and extended it 
to Gus. 

“Thanks—never use 'em,” Gus declined. 

The Senator looked Stan over. “Vote yet, 
boy?” he asked. 

Stan blushed scarlet. “No—no, sir,” he 
stammered, “Not until next year. 

It’s this year that Senator Bombey has to 
run for another term. He grunted again and 
thriftily returned the cigar to his pocket. 
Then he jerked his chins toward his car. 
“Who invented he demanded. 

“Automobiles?” “Some people 
give the credit to Duryea, and some give it 
to Selden.” 

“Credit 
pendable ¢ 


the Senator snorted. “Unde- 
ngs! This car has been driven 


miles, sub.” 

... has been driven only one thousand 
five hundred and six miles,” resumed the 
Senator, who never makes a statement in 
four words if he can make it in a dozen, 
“and it has a knock. Listen.” 

Gus listened. From somewhere under 
the limousine’s sleek hood came a half muf- 
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fled, rapid click. “Speed her up,” he di- 
rected. Jackson did. The click, still regular, 
became more rapid. 

“Engine’s Knocking, all right,” he said. 
“IE you want to leave your car, P'll—” 

“Time,” the Senator pronounced, “is of 
the essence. I must drive to the National 
Capital today. Vital legislation is impend- 
ing, My chauffeur will return for my car at 
two o'clock. I trust that you will make every 
effort to have it in first-class condition at 
that time.” He held out a fat hand to Gus, 
“Good-by, Mr, Wilson, Remember, when 
you go to your voting place to exercise the 
free Ameri citizen’s proudest privileges 
that ‘Bombey Serves the People!’ . . . Jack. 
son, get me a cab.” 

He went out. “Windbag,” Gus laughed. 

But Stan was impressed. He stared at the 
limousine, feeling that he was playing a 
part in important events. Senator Bombey 
had to get to Washington, and he would 
help him do it, and at the sume time prove 
to Gus that he had what it takes when the 
chips are down. 

“Want me to take care of this job?” he 
asked with faked carelessness, 

“Sure—go ahead,” Gus told him placidly. 


R a full five minutes . his youthful 
and grease-smeared face reflecting in- 
tense mental effort, regarded the Senator's 
car. Gus didn’t have to watch Stan to know 
how he was going about the job of trouble- 
shooting—his trained and experienced ears 
told him. He nodded approval when he 
saw Stan checking the valves with a feeler 
gauge—a worn valve stem guide or too much 
tappet clearance causes most clicking noises 
in auto engines, But this time the valves 
didn’t seem to be at fault, for Gus heard 
Stan get a sounding rod and start using it in 
an effort to locate the noise. “The kid's 
showing good sense,” he thought. “That 
click could be caused by a broken piston 
ring, or maybe a loose piston or a bad erank- 
shaft bearing—but I don’t think it is.” 

Apparently it wasn’t, because for the next 
hour he listened to Stan trying one thing 
after another. He grinned broadly when he 
heard a tool being slammed down, Gus 
knew that licked feeling! 

“Guess I'll get my lunch,” Stan said. 

“Okay, kid.” 

When he was sure that Stan was out of 
the shop, Gus started the engine of Bom- 
bey’s car and listened intently. The muffled, 
regular click speeded up—became almost a 


steady noise—as he pulled out the hand 
throttle. 

Gus scratched his head reflectively. Then 
he throttled back to idling speed, picked up 
a sounding rod, and, with his ear close to 
its upper end applied it to various parts of 
the engine. “Sounds like the crankshaft,” 
he muttered after a couple of minutes, “but 
it couldn’t—now, 1 wonder!” 

Almost as the thought crossed his mind, 
he reached in and retracted the oil dipstick 
about an inch, Instantly the clicking 
stopped, With a broad grin on his face, Gus 
switched off the ignition, removed the oil 
stick, wiped it clean, and examined it care- 
fully. “It would be a dirty trick,” he mused 
with a chuckle, “but I'd like to see what he 
does...” 

Laughing, he made his way to the back 
of the shop and scanned the old engines 
lying about there, Two were of the same 

Senator Bombey’s limousine. Gus 
pulled the dip out of the newer 
two relics and compared it with the 


showed that in this respect, least, the 
ines hadn’t changed. Wiping it clean, 
ried the rod back and inserted it in 
the limousine, Then he started the engine. 
d almost noiselessly, and without 
any click. 


Gus laughed again and went down to the 
Park House for his lunch, 


1 promptly an- 
bus is ready.” 


5 s causing it?” 
couldn't find out, boss,” Stan admitted 
ingly but honestly, “but it ain’t there 
anymore.” 


queer,” Gus said. “I'll take a look 
,, will you get me another screw like 
this from the stockroom?” 

As the door closed behi 
hurried over to Bombey’s car, took out the 
dipstick, and replaced it with the ori 
When Stan came back he w: 
bench. 


“Thanks,” Gus said. “Now I'll check that 
engine.” 

He started i 
jaw sagged. 
there again, 


Stan’s eyes popped and his 
The half-muffled click was 


‘ou'd got rid of it?” asked 
Gus reproachfully, 

“It wasn't there when I came back from 
lunch—honest it wasn’t!” Stan wailed, “I 
ought to have asked you to help me, boss. 

" mechanic!” 
jim a poke in the ribs, “That's 
“but you're the only mechanic 


so,” 
we've got 

Amazement spread on Stan's face. “What 
do you—? I mean-—that is, | am a me- 

, kind of, only—” 
You're promoted. 
‘But, boss!” Stan pointed at the Senator's 
car, “After what I did—?” 

“Oh,” said Gus soothingly, “you didn’t 
do too badly. That's just one of those things 
that can happen to anyone around here.” 
Gus chuckled and poked his assistant on the 
shoulder. “You did everything except fix the 
bus, and there’s no need to cut your throat 
over that.” 

“Maybe not, but what are we going to do 
about it?” 

“Fix it, quic 
the engine, pulled out the origi 
and replaced it with its duplicate, 
now.” 

Stan did. The knock was gone. “I don’t 
get it, boss,” he said helplessly, 

Gus handed him the dipstick. “Somebody 
st a bit-stepped on it, maybe, 
Anyhow, the crankshaft hit it every turn.” 

Stan took the gadget, shaking his head. 
“L knock myself out making every test I can 
ink of, and then you come and find the 
ble right off.” 
ure,” Gus laughed, “because you made 
the tests. I knew you'd looked for all the 
usual troubles, so I concentrated on the 
unusual, If you hadn't checked it, I would 
have had to, You wouldn't go looking for a 
k unless you've looked in 
the sewing box first!” END 


Gus told him, He stopped 
oil stick, 
Try her 
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\ ” Pateh UpYour 


,  \ Car with Cloth 


Here's the problem. Rust has eaten away 
metal to such a ent that it breaks or 

poke : it, This looks 
a shop job—but you can do it yourself 


5. Successive layers of Celastic © m: 

to build up spots where the original metal is 
completely gone. Allow each layer to set 1: 
to 30 minutes before applying the next one. 


152 ropurar science 


brok 
of 


ated with plastic 
rusted or 
nd body 
a num- 


ber of repair shops, the procedure is so 


simple that a 


2 
the rust and c 
the metal wer 
you wo 


6, Bru 


ny handy man ean do a good 


Scrape and sand off all ¢ 


allic-base putty over the patch 


after feathering back the edges about 14” with 


sandpaper or a 
a thin paste. 


ower sander. Cut the putty to 
Allow it to dry several minutes, 


patching job at home. It also has the ad- 
vantage of being inexpensive. 

In the form that you buy it, the material 
looks and feels much like any closely woven 
fabric. You can roll it, crumple it, and cut it 
with a pair of scissors. But dipped into a 
solvent, the plastic-treated fabric becomes 
extremely rigid as it dries and will hold the 
forin into which you mold it. 

Three bonded layers of the material are 
said to have a tensile strength equal to the 
sheet metal on an ordinary car. It does not 
rot, rust, or mildew, and it's not affected by 
severe climatic conditions. When dipped 
into an acetone-base solvent, the plastic- 


3. Cut a pateh, allowing at least a 2” over- 
dip in solvent—but not longer than five 
nds—and then whirl it in the air for a few 


7. Sand the putty to a smooth finish with a 

iy fine paper (preferably No. 280). If the 
surface is still not as smooth as you'd like, apply 
a second putty coat and again sand it down. 


impregnated material bonds itself to any 
surface that does not have a highly glazed 
finish. After it has set, you can coat it with 
a metallic-base putty, sand it down to a 
smooth surface, and apply paint or enamel. 

Called Celastic ®, the material was devel- 
oped several years ago by The Celastic Cor- 
poration. During the war it was employed 
as an outer stiffener for self-sealing airplane 
fuel tanks. Since then, its characteristic of 
setting into a rigid form has brought it into 
use in a number of fields. 

A. P. Deckert, of Buffalo, N. Y., distrib- 
utes Celastic for use in the automotive trade. 
In addition to supplying repair shops, he 


4. In applying, press the patch down firmly 
and mold to the original contour of the metal 
being replaced, Be careful to avoid pressure 
where there's no backing. Let it dry an hour, 


8. Apply point send the job’s done, this one 
in a matter of only two hours. If you ‘work 
carefully, the area will look chat ie new. 
The cost? Well, it’s surprisingly low. 
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is consider inexpensive kits for home use 
which include three thicknesses of the ma- 
terial, a can of solvent, some metal putty 
and reducer, sandpaper, and directions for 
carrying out the job. The three weights of 
the material are: heavy. about 1/16” thich 
medium, 1/32”, and thin, 1/64”. 

Body: shops already have found Celastie 
both a time and money For example, 
the job illustrated here took only two hours 
from start to finish, including a one-hour 
setting period for the patches, and the ma- 
terials that were employed cost in the neigh- 
horhood of $1.50, Tests have shown that 
a patched area is practically as durable as 
a welded repair. 

One automotive shop that has been using 
Celastic for body repairs also has found that 
it can be used to strengthen the sheet alumi- 
num cabs supplied for Jecps ®. Applied 
inside the cab, the material makes the alumi. 
num much stiffer, END 


saver 


As a stiffener, the fabric may be used in may 
ways. At the Crystal Collision Co., Brookly 
it's applied inside aluminum cabs on Jeeps ®. 


aot 
can squeeze into the 
front. 


ade Midget Car 
Persons 


Na 
Carries Three 


Pants from a lot of different cars went 
into a midget auto that Harry B, Johnson, 
of Los Angeles, built in his spare time. Only 
33” high, it’s wide enough to seat three 
persons with ease, 

Both the chassis and engine are of Ameri- 
can Austin manufacture. Frame and springs 
were lowered and midget racing-car tires 
installed, Plymouth instruments find service 
in the cockpit, Ford bumpers were cut down 
to suit, and a Nash grille was used. Fenders 
and body panels came fror Austin and 
Pontiac, False stacks decorate the hood, 
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The steering wheel is a plane-control wheel. 
Windshields were formed. from clear plastic. 


Handy Man’s “ Workhorse” 
Furniture from the Forest 
Beveling and Chamfering 
How to Buy Radio Parts 


Mining Silver in the Darkroom 
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A combination play desk and dinette 
Dad can build will keep Junior busy 
from age one to six. 


By Roland Cueva 


YOME furniture for a youngster’s room is 

bought or built to please the child, and 
some to please his mother. It isn’t often 
that both generations are satisfied with the 
same piece. So many of the units that are 
safe, sturdy, and easy to keep clean seem to 
rate like spinach with the young ones— 
healthy but unpopular. 

We've had our troubles with Buster's 
equipment. More than once I invested 
mon muscle, or both in stuff that just 
hasn't held his interest for more than a 
day or two, so I was pretty glad when I hit 
on this idea. He likes his new game and 
feeding center, and so do we. The top is 
so rugged that he can bang away at it to 
his heart's content, and large enough to 
accommodate a full-course dinner. Hinged 
side panels make it a little bit harder for 
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to sweep his hamburgers onto the floor. 
he cantilever cl is adjustable back 
and forth, It has arms that raise up when 
you put baby into the seat, then lock down 
in safety position so that he can’t fall out. 
Below is a foot rest that can be adjusted for 
both height and tilt. Chair assembly and 
foot rest are both held in place by bolts 
and wing nuts that can be removed in a 
minute. When he gets too old for the 
—which will probably be around thr 
whole business can be removed and 
ventional child’s chair substituted. 
then use the desk section, with its drawer 
and toy compartment, until he’s six or seven 
unless it happens to be needed sooner for 
his kid sister. 

Recommended material is %” plywood for 
most of the larger pieces (one 4’ by 8’ panel 
is plenty). Pine or similar wood may be 
used for all the heavier structural members 
except the seat board. Springy, well-sea- 
soned hardwood will be needed to with- 
stand the jolts that this piece will have to 
take. 


hin 


He 


Clamps hold the plywood to the frame while it 
is fastoued ‘with ‘crews driven from outside. 


. . 7 
Locate the seat-board socket carefully on the 
back before you fasten this piece in place. 


Start by laying out the sides, back, top, 
partition, hinged side panels, drawer parts, 
toy-cupboard door, cupboard bottom, seat, 
and foot rest according to the dimensions 
given in the drawing. A good way is to cut 
the individual outlines out of wrapping 
paper, arrange them on the panel for least 
waste, tape fast, and draw around them 
with a straightedge. Cut the pieces out 
with a sharp 10-point crosscut saw. If you 
must use a rip or coarse-toothed saw on 
the plywood, leave a little margin so that 
you can file off the roughness that results. 

Clamp the framing strips to the sides, par- 
tition, and cupboard bottom and screw them 
in place as shown in the upper left-hand 
photo above. The screws are driven through 
the plywood and into the framing. Fasten 
the top to the sides, and add the partition 
and bottom. Screw the seat-board socket to 
the back and put the back in place. 

With the desk upright, attach the drawer 
rails with glue and brads. Hinge the wings 
and the cupboard door in place. All drawer 
joints are butted and fastened with brads 


The cleat on the seat bottom fits the slot in 
the seat board, permitting forward adjustment, 


and casein glue. This construction is strong 
enough if all the edges are truly squared, 
Rabbeted, dadoed, or dovetailed joints are 
harder to make but produce a more profes- 
sional appearance. If you decide on any of 
these alternate methods you will have to 
change the dimensions accordingly. 

The top of the chair back is a piece of 
pine measuring %” by 3%” by 11”; it is rab- 
beted to receive the plywood back. A 1” by 
1” by 15%” rail fastened behind and just 
below this top piece extends out at both 
sides to support the ends of the arms. The 
lower portion of the back is reinforced by 
a %” by 1%” by 9X” cleat to which the seat 
bottom is screwed. Plane a slight bevel on 
this piece before attaching the seat bottom 
so that the back will slant a couple of 
degrees off the upright position (a comfort- 
able seat is an important item in the rearing 
of your child). 

‘Another cleat %” by %” by 4” is screwed to 
the bottom of the seat. Drill a hole through 
it and the seat for a countersunk flathead 
bolt. The cleat rests in the slot in the seat 
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Completely assembled, the 


lay desk is ready 
for sandpaper, paint, decor 


and the baby, 


board and is adjustable simply by loosening 
the wing nut on the bolt. 

The seat board itself is made of %” by 
8%” oak, hickory, or other springy hardwood. 
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Cut the arms from %” stock and hinge them 
to the desk top. Slots in the ends allow play 
across the hold-down bolts for seat adjust- 
ment and also for bounce when the child 
is in the seat. 

Install the seat board with two stove bolts 
through the brace. No fastening is necessary 
at the end since this fits into the socket. 

Stove bolts are driven through the centers 
of the two cleats to which the foot rest is 
fastened. The bolts project through slots in 
the left side and partition, Wing nuts and 
washers—one outside the left end, the other 
inside the cupboard—hold the foot rest at 
the desired height and angle. 

Sand all parts—especially the plywood 
edges—and apply a coat of flat white paint. 
Follow this with one or two coats of enamel 
of any desired color. Attractive decals, nurs- 
ery-book cutouts, or hand decoration can be 
used to finish the design. A piece of lino- 
leum on the top will make it a cinch to keep 
this hard-working desk as clean as nursery 
furniture should be. END 
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HACKSAW 


Workhorse” 
Carries 
4 Your Tools 


cRosscun saw 
UNDERNEATH, 


YARDSTICK 


RUBBER & FRICTION TAPE 


ADJUSTABLE 
WRENCH 


PIPE WRENCH 


NATURAL for 

house, the PS 's 
bench to the job, The Editor de 
his own use to save those extra trips to get 
Hee tools. It provide: 

r routine chore: 

a brush and dustpan for cleaning u 
wards, Start out by ing yourself a 
awhorse, add a plank top and a compart- 
mented shelf, and fit it with the tools that 
you use most often for odd jobs, Strips from 
an old belt make fine tool-holding loops. 
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Take your pick of three desi 
one with a glass top. Plans 


At left is 
jor center one, 


which has frosted glass panels, appear below. 
Wrought-iron scrolls support the one at right. 


Post Lamps to Mark Your Drive 


NTRANCES and driveways gain an air 

of pleasant dignity with these post 
lamps, borrowed from the past but modern- 
ized with electricity. They aren't hard to 
make of 1/32” sheet copper, calling only 
for a little care in laying out and soldering. 
The construction below can be adapted 
to various lamps. Make the bottom first, 
drilling drain holes outside the mounting 
collar and cutting the center for a porcelain 
socket. Solder retaining clips at each comer. 
‘The sides are cut as one pi Lay out a 
cardboard template in the form of a trun- 
cated triangle 7” on the base line, 74” high, 
and 4” wide at the top. Draw the glass 
opening inside. Scribe around it on the cop- 
per; then lay it ulong the scribed outline 


and trace again, continuing until you have 
a four-sided pattern, Cut the windows with 
a chisel while resting the metal on a wood 
surface, 

‘A top and cap also are each cut as a sin- 
gle piece. Lay out both with templates (the 
cap template is a 3” triangle), Solder tabs 
under each edge of the top and drill and tap 
for 6-32 brass screws 4” long. This makes 
the top removable. Strips of brass bent into 
a U-shape, slipped over each edge, and sol- 
dered give a more finished appearance. The 
cap is riveted on, with spacers between. 

For mounting on a pipe post, roll a collar 
to suit, solder to the bottom of the lamp, slip 
the collar over the post, and turn in a self- 
tapping screw.—Hi Sibley, Nuevo, Calif. 


ppy though married, it never- 
ss Tiled me to have to hold skeins of 
wool for my wife just when I wanted to 
read my paper. One night, secking a way 
to escape the chore, I loosened the finial on 
lamp and laid the skein around the shade. 
My spouse wound the yarn while the shade 
spun merrily.—A. B. Iannone, Lyons, N. J. 


You can’t pull the wool over baby's 
head when a washed bonnet dries all out 
of shape and shrunken to the size of a head- 
hunter's trophy. Baby himself supplied me 
with the answer to that one. Now I blow up 
rubber balloons to the size of his head. 
Woolen caps and bonnets are pulled over 
the balloons while still wet. They dry to 
size-—Mrs, Bob Smith, Venice, Calif. 


I was in a jam when film jammed in 
my camera just as I was discovering the 
Grand Canyon. To open it meant I'd lose 
pictures taken, yet I didn’t want to stop 
shooting. Zipping up a leather jacket, 1 
laid it face down with the camera inside. 
Neck and waist were folded and weighted 
down. With my arms in the sleeves, the 
job was done.—A. P. Jeanneret, Roselle, N. J. 


My son, an owl, was always coming 
in very late at night, and then swearing on 
akes the next morning that 
I fastened a black thread to 
the wall, led it across the stairway, and tied 
the free end to a switch supplying current 
to an electric clock. No matter how silently 
he pussyfooted in, the stopped clock would 
show the time of his return.—H.C. Boyd, 
Dearborn, Mich. 


not be acknowledged or returned. 
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AIDS TO 
MODERN LIVING 


Battery Operates Shaver. A 
small battery with an output of 115 volts 
makes it possible to use an electric shaver 
at camps or on trips where electric power is 
not available. Measuring 2%” by 2%” by 
44”, the unit has a built-in mirror on one 
side. The manufacturer claims that it’s good 
for about 100 average shaves. A product 
of the Bernard S, Greiff Co., San Francisco, 
the unit sells for about $3. 


Grapefruit Easily Cut. A new 
kitchen tool made by the Special Products 
Co., of Silver Spring, Md., prepares grape- 
fruit halves in a few seconds. It consists of 
a hollow metal center post encircled by 12 
metal blades and an adjustable knife that 
cuts the fruit away from the rind when the 
tool is turned. The center cuts out the core. 
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Juicer Top Tilts Out of Way. 
When you're using a new fruit juicer intro- 
duced by the Rival Manufacturing Co., of 
Kansas City, Mo., a backward turn of ‘the 
lever both raises the top and tilts it back to 
allow easier removal and insertion of the 
fruit. The rack-and-pinion mechanism is 
geared low to put heavy pressure on the 
fruit with less effort. A built-in pitcher 
catches the juice as it’s pressed out. 


Toy Dog Has Eleetrie Eyes. The 
eyes of this toy dog are small electric bulbs 
that light up when the stuffed body is 
pressed. The colored bulbs and a battery 
inside the toy are replaceable when they 
wear out. Distributed by the Bernard Fine 
Company, of New York City, the toy sells 
for approximately $3. 


Hose Stored on ¢ ellar Reel. In- 
stalled on the cellar ceiling, this garden-hose 
reel makes the hose easily available, yet 
stores it out of the sun, Permanently at- 
tached to the water line, the hose extends 
through a casing to an outlet box mounted 
outside the house. In addition to the nozzle, 
the box contains an extension rod that op- 
erates a shut-off valve in the water line. The 
hose is returned to the reel by pushing it 
back through the casing. Zierden Manufac- 
turing Co., of Milwaukee, Wis., makes it. 


New Grinder. A 


plastic kitchen unit 
made by Trade Winds 
Specialties, 

Fla, combines fe 


tures of a shredder, 
slicer, and grater. In- 
terchangeable stain- 
less disks do the cut- 
ting when the bottom 
handle is turned. It's 
installed on the wall. 


Pipe Has Cleaning Fork. Split 


metal tubing on the inner end of the’ stem 
makes it easier to clean this pipe. A piece 
of tissue may be inserted in the fork as seen 
here and then twisted into small size to 
ream out the shank or mop the bottom of 
the bowl. A product of Bunnell Pipes, of 
Stratford, Conn., the pipe sells for about $5.- 


ips to Saucer. These little 
lated ash trays are designed to keep 
arette ashes out of coffee cups or saucers. 
Clipped t the saucer, they give each smok- 
er an individu h tray, Alfred H. Gla 
of New York City, offers them in sets of four 
for $3.50. y'te intended for parties. 


Tra; 


Cleaner Weighs Only 612 Lb. 


A portable tank-type vacuum cleaner just 
introduced by General Electric may be easi- 
ly carried slung from the shoulder or held by 
the strap. Measuring 6” by 6” by 14”, it 
has about 75 percent of the suction of a typ- 
ical full-size cleaner. It comes with five 
slip-on attachments, plus a flexible hose. 


sune 1948 163 


o@, Wire- -lirille Doors Frame 
Small Cabinet 


DD pieces of bric-a-brac, especially the 

curios that many people enjoy collect- 

ing, deserve to be set off in a cabinet of their 

own, This showpiece will draw attention to 

them, yet give them the protection that only 
doors can afford. 

To make the laced-wire grilles used in the 
doors, cut two frames from any thin sheet 
metal, In this case 20-gauge iron was used, 
and the same gauge of brass wire for the 
grid. Each of the rectangular frames can be 
cut in a single piece or made up of two L- 
strips or four individual members soldered 


Half, -pattern template (left) is taped to top 
ine and Ripped over for second. hall n pressure while the glue sets. Small pieces 
Center photo shows the bottom shelf being of cardboard protect the work, while the reo- 


wor 
driven into a glued side dado with block and — tangular back piece holds it square, 


The wire grille is woven through holes in the Grooves or saw kerfs in the wooden-frame 
metal frame. Wire ends are laced in and out of members hold the me Projecting parts of the 
adjacent holes, bent over, and hammered down. _ splines are trimmed after the glue has set. 
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at the corners. The ends of the wire may 
he soldered to the frame at the points indi- 
cated in Fig. 3, or holes can be drilled and 
the wire woven through with the ends sol- 
dered or hammered down, In either case 
make sure that the lacing is tight. 

Each grille is set in a frame made of four 
pieces of %” wood ( 2). Groove the 
frame members to provide a snug fit for the 
grille. A strip of wood is glued to each door 
to provide thickness for the hinge screws. 
Hinges are recessed into gain: 

On the pieces to be used for the sides, top, 
and bottom of the cabinet, make the rabbets 
and dadoes indicated in Fig. 1, Lay out 
cardboard templates of the 
to transfer the design for 
sides can be cut in one operat 

embling the members of the 
small glue brush and carefull 
glue to the dadoes and rabbets. 

While hinges and knobs for the doors 

can be readily purchased, it may be difficult 
to find a catch that 
can make your own 
nail and a serap of sprin; 
shown in the inset of 1. The spring 
should engage the nail head when the door 
is closed. 
The finish to be applied will depend 
largely on the kind of wood you use, M: 
hogany was employed for all parts of th 
unit except the back. This is cheap plywood 
covered with small-figured, colorful wall- 
paper. The mahogany was sanded with fine 
paper and given two coats of diluted shellac. 
When dry, each coat was lightly steel- 
wooled, For the final finish, polishing wax 
was rubbed with a woolen cloth.—Bertram 
Brownold, Cedarhurst, N.Y. 


inet, use a 
confine the 


“e. 


The finished cabinet displays knickknacks to 
‘per 
‘pack, 


good advantage. A. piece of colorful wall 
is glued over the inside of the wooden 
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made of airp| 
ky line is in the rear; mid- 
front is main line. 


thi 
‘Two small logs swing down from the high lir 


as Smit! lightly finge: ers and 
brake pedals, Note the intricate rigging. 


Model Donkey Engine Handles Real Logs 


HIS back-yard steam-driven donkey, 
rig known to loggers of northwest for- 
ests as a slack line, handles timbers just like 
its big brothers, It hauls small logs across 
the yard and deposits them at the foot of a 


Engine throttles are by left hand, brake drums 
by the right. “Steam frictions” (drum clutches ) 
are controlled by the piped box in the 

The model makes use of three separate 


Paul Bunyan puppets, also made by Smith, 
supervise the attachment of a pair of sharp- 
pointed tongs to a log that’s about to be hauled 
away. His spar tree is about 150 scale feet tall 
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spar tree, ready to be hauled away in trucks. 

Built by a former high climber, Robin J. 
Smith, the donkey operates alongside his 
workshop at Long Beach, Calif. It weighs 
350 Ib,, is skid-mounted, and is an accurate 
model ‘at ale of 1%” to I’, Engines, 
throttles, “steam frictions” (power-operated 
drum clutches), and drums all work like 
those on real slack-line donkeys. 

The double-acting sceam engines, built 
chiefly of cast iron, have a 14” bore and 
1%” stroke, Each piston has two cast-iron 
rings. Valves are piston type, and roller 
bearings are used throughout. The boiler, 
10” in and 24” high, has 120 
copper tubes. Fired by gas from city mains, 
will develop 120 Ib. in 30 minutes from a 
cold start and is safe at 200 Ib. A small 
steam-operated injector keeps up the water 
level. Smith, who works for Douglas Air- 
craft, values the model at 00. 


es are rigged just as real loggers do. The 
th lead block (left) and the carriage block 
are aluminum castings that Smith made himself 
A real high lead block may we » 1,000 Tb, 


Hanging Lan 
Fashioned in 
Marricane Style 


'HE design of this colorful wall light 
vas adapted from a Colonial hurricane 
Its overhanging reflector is lacquered 
iss, and the oil-reservoir section—turned 
from a 4%” block of hardwood—is enameled 
to resemble colored glass. A %” wide strip 
of brass encircles this turned base. 

Before you start work you'll need a suit- 
uble chimney and a keyless socket, for the 
counterbore dimensions within the base de- 
pend upon the size of these items, 

After sawing and filing the bracket and 
reflector from 1/16” sheet brass, locate and 
drill all the holes in both pieces, Thread 
the small ones in the reflector 6- Make a 
90-deg, bend in the br: * from the No. 
29 holes. Shape the flared end into a scroll, 
fasten to the reflector with roundheac brass 
screws, cut the latter flush, and center- 
punch their ends. Form a freehand curve in 
the top of the reflector and make and solder 
on the wall hanger. 

The lower assembly include: i” Jength 
of %” tubing or a %” pipe nipple inside a 
1%” length of 1%” brass tubi Drill hol 
the larger tubing for a line-cord grommet 


and for the canopy switch that operates the 
lamp. Thr 
and 


id the X” tubing at both ends 
Iso file a notch opposite the switch to 
ke room for it and allow entrance of the 
wires, Turn the end cap from 14%” brass 
rod or form it from a disk of the 1/16” brass 
plate, Use a lampshade finial at the bottom. 
Buff all brass parts well and lacques 

Tilt the switch at an angle, slide it into 
the tube and up through the mounting hole, 
and fasten with a bushing nut. Connect the 
switch and push the leads up through the 
small tubing. Use a grommet in the bracket 
cord hole,—Bill Luther, Los Angeles. 


Lay out the bracket, reflector, and hanger on 
1/16” sheet brass, using cardboard templates. 
File a slot (center) in the %” tubing to give 
space for ation of a canopy switch, 


Assemble the lamp by sliding the %" tubing 
through the bracket and wood base. Thread it 
ito the socket cap, connect the wires, and snap 


the shell into place in 


the cap. 
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buying Packaged Breezes 
or Summer Comlort 


The sweltering season is coming up 
but so is a whole new crop of fans. 
By Arthur C. Miller 


'UMMER doesn’t have to leave you as 
limp as boiled spaghetti if you learn 
how to live with the heat waves, Though 
there isn’t much you can do about the 


Capacity of the Mobi 
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¢ © is rated at 3,000 c.f.m. The front guard snaps off for cleaning. 


outdoor climate, the proper electric fan in 
a house or office will give orders to the 
thermometer and make it obey. 

The amount of control that one can exer- 
cise over the indoor weather depends on a 
number of factors. Dollars and cents are two 
important ones, but there are others, and it 
will do no harm to give them a little thought 
before resigning yourself to spending all 


ee tated ie! 


your free time in an air-conditioned movie. 

Your body doesn’t make it easy for you 
to keep cool, because, like all operatin; 
machines, it generates heat. As the tempera- 
ture of the air approaches that of the body 
a hot envelope is formed that prevents the 
body from dispelling its heat fast enough to 
keep you cool. To feel comfortable, you 
have to break this envelope. 

For five bucks you can give it a slight 
nudge—for that is about what you'd spend 
on a 6” or 8” nonoscillating fan with a 
shaded-pole AC motor. At close range one 
of these fans is capable of moving the air 
enough to give a cooling effect. While they 
won't refresh a room, or even do you much 
good if you move a few feet away, they are 
adequate within their limitations. 

Next in the price scale is usually the 10” 
job. Many of these are of the oscillating 
type—i.e., they turn from side to side as the 
blades revolve. They come a little higher 
(approximately $15 to $20) and do a some- 


CONVENTIONAL 
‘BLADE ACTION 


INJECTOR RINGS 


SIDE AIR TURNED FORWARD BY RINGS 


Here’s how injector rings bring in back air. 


BASIC FAN 


TYPES 


Air Displacement: 300-600 .f.m. 
Blade Sizes: 6°-10" 
Roting: 30-40 watts 
Price Range: $6-$15 


Air Displacement: 700-1,700 c.f.m. 
Blade Sizes: 12"-16" 

Rating: 50-90 watts 

Price Range: $15-$35 


Air Displacement: 4,000-16,000 c.f. 
Blode Sizes: 30"-48"" 

Roting: 250-550 watts 

Price Range: $90-$190 


Air Displacement: 500-1,500 c.f. m. 
Blode Size: 10"-12" 


Rating (Motor): 40-100 watts 
Price Range: $35-$90 


Aic Displacement: 
Blode Size: 12" 


900-3,000 c.f.m. 


Rating: 80-130 watts 
Price Range: $30-$65 


Air Displacement: 


. Blade Size: 16” 


Rating: 100 watts 
Price: $70 


2,250c.f,m. Low 
3,000 c.f.m. High 
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Streamlined, but still standard, this type of 


fan is the leading personal and home cooler. 


its shade removed, the Fanlamp ® may 
Jined as shown and used for direct cooling. 
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what better job in that they will cool two 
or three people in a portion of a room. 

Assuming that your needs can be satis- 
fied by a small fan, here are some of the 
things to look for when you go buying: 

Does the fan have a convenient carrying 
handle? Small fans are apt to get pretty 
hot after they've been going for a while, and 
a handle will save your fingers. 

Does it have a tilt adjustment? When you 
want to keep the airstream from playing 
with the papers on your desk, a tilt adjust- 
ment with a wing nut gives you a better 
choice of fan positions, 

How is it lubricated? New developments 
in metallurgy have given us porous metal 
bearings. Many fans have sealed-in, lifetime 
lubrication; others provide oil wells that hold 
enough lubricant for a season or more. Those 
that have neither must be oiled fairly 
frequently. 

How many speeds does it have? On less 
humid days you will not require the strong- 
est stream to puncture the hot-air envelope, 
so there is a definite advantage in having at 
least two speeds. 

Is the blade well guarded? Since we're 
all subject to fits of absent-mindedness, 
there's no sense in buying a knuckle duster. 

Does it run quietly? Practically no fa 
run quietly enough after they've been used 
for a year or two, so if a new one has an 
objectionable hum or rattle, steer clear of it. 

Unless you're a person who spends his 
days rooted to a desk and his evenings in 
one armchair, you probably ought to think 
of cooling a room or house rather than just 
‘one or two occupants. Most city people find 
there is very little difference between in- 
door and outdoor temperature, even at 
night, so that cooling depends upon keeping 
the air in motion and thus preventing the 
humid envelope from clinging to the body. 
The size of fan that will do this inside any 
room or house depends upon the dimen- 
ons of the structure. Size in cubic feet is 
culated by multiplying a room’s three 
dimensions. Thus if the ceiling is 10’ high 
and the floor space is 10’ by 15’, the quan- 
tity of air that the room holds is 1,500 cubic 
feet. 


‘ow you can move 1,500 or even 15,000 
cubic feet of air simply by wiggling a pencil 
you keep it up long enough. When it 
comes to a particular fan, you want to know 
how long it will take it to circulate a given 
quantity of air. Under most‘tonditions a fan 
will keep a room comfortable if it circulates 


the total volume of air once every two 
minutes. Manufacturers generally list. the 
air capacity of their fans in cubic feet per 
minute (c.f.m.), and this is an important 
thing to look for when making a purchase. 
This figure should be about half the cubic 
content of the room that you want to cool. 

Some fans are based on the sound obser- 
vation that the coolest air is lurking about 
under your feet. This cool air normally stays 
down below while the warm air rises and 
settles around you like a fog. Vertical fans 
that operate from floor level not only stir 
up the air around you, but also exchange it 
for the cooler air near the ground. 

Combination fans almost speak for them- 
selves. Two models shown in these pages 
are the Walton Fanlamp® and the LeJohn 
Circulator ®. Both of these are vertical fans; 
the former incorporates a lamp, and the lat- 
ter a heating element. The fan and lamp 
combination, which retails for $75 up, is a 
handy thing for a small office or reception 
room, and good to have over a card table 
when the session gets smoky. With the lamp- 
shade as a funnel, smoke is drawn quickly 
up to the ceiling and can escape through the 
top of an open window. Lamp and fan 
operate independently. 

For the next few months the heating ele- 
ment in the LeJohn combination is not likely 
to interest you much, but when the first 
nippy days start coming back you may 
enjoy a few warm breezes. Fan and heater 
are independent, and the whole works come 
to $35. * 


‘The heeting clement under its lid allows this 
LeJohn circulating fan to blow hot or cold. 


Suburbanites and country dwellers face 
a somewhat different problem when it comes 
to cooling a home. Wherever the night air 
is cooler than the accumulated heat inside 
the house, you can get maximum relief from 
summer weather by bringing the outside air 
indoors. There are two types of fan that will 
do this job well—the portable pedestal fan, 
and the fixed attic exhaust. Westinghouse 
has developed an injector-ring fan that will 
work well in a medium-sized house or apart- 
ment. When placed 3’ from an open win- 
dow, the Mobilaire ® exhausts the hot house 
air, exchanging 6,000 cubic feet of it every 
two minutes for cooler outdoor air, which is 
drawn in at other windows. The 16” lami- 
nated-plastic blades used in this unit are 
surrounded by five curved annular rings 
called air-injector rings. These rings are 
said to increase fan efficiency by approxi- 
mately 30 percent over conventional fans. 
Normally a fan pulls air in from the sides 
only and sets up interfering currents that 
block back air. The injector rings regulate 
the side air stream and give the back air a 
clear channel. Although it looks hefty and 
does a man-sized job, the Mobilaire weighs 
only 35 Ib. and can be moved about easily 
on its rubber-tired rollers. 

With hot air rising all day, you can imag- 
ine how much of it has accumulated in the 
attic by nightfall. If this were cleared out, 
the slightly cooler air below could rise, 
allowing still cooler air to come in. Prices 
for good attic fans range from about $90 
to $200, although you can go much higher 


Floor fans, like the MotionAire ® above, work 
by circulating cool air vertically from the floor. 
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n ‘an, installed behind c No permanent installation is : 
ing, exhansts hot air from the house at night. Mobilaire ® is used as an attic exhaust fan, 


HOW AN EXHAUST FAN COOLS for special installations, Size again depends 
upon the cubic content of the house you're 
interested in cooling. 

Some attic fans are installed (with their 
blades in a vertical plane) behind louvers or 
shutters. Others are installed horizontally 
over a ceiling hatchwa: austing through 
louvers or other attic openings. 

The diagram at the left shows how 
currents travel through the hous 4 
haust fan draws heat from other rooms, 
thereby encouraging cool air to rush in and 
make the whole building more comfortable 
both by day and by night. END 


LIVING-DINING ROOM 


FAN 3° FROM 
window 


BEDROOM 


BREEZE BLOWING IN THIS DIRECTION —» —= 


This flat Silent Breeze D attic ventilator is 
furnished complete with housing and shutter. 
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Anyone with a lathe can build 
rustic-style pieces for cabin, 
home, porch, or lawn. 


Furniture 


the Forest 


By Geoffrey T. Marris 


OST rustic furniture has a shaggy, 

backwoods look that will win no beau- 
ty prizes, This set, which can be made 
without difficulty from small cedar logs, 
has light, clean lines that suit modern tastes. 
While a wood lathe will speed up the job, 
you could turn out the smaller pieces with 
hammer, saw, bit brace, and drawknife. 

If you live in a town or city, materials 
often be had by dickering with a farmer 
or landowner, Try to locate a dense second 
growth of cedar, From this you 
bly cut sufficient dead materia 
fully seasoned. Select trees 14” in 
diameter and cut them into convenient 
lengths. If there are no dead trees, cut 
green ones and dry thoroughly before use. 

White cedar is the best material, spruce 
an excellent second choice. The grain of 
the latter may raise, however, unless the 
wood is very dry. For flat surfaces, such as 
chair arms, use red or yellow knotty pine. 
This blends well with either cedar or spruce 
when a natural finish is applied 

Begin with something relatively simple; 
for instance, a stool. This accomplished, 
make a bench, treating it as an elongated 
stool. From there, progress to a coffce table 
—simply a wider stool. By this time, you 


This room was furnished from 
the woods. Only the cushions 
and flat boards were bought. 


will have acquired the feel of the BSS 


and may choose from the entire field of 
rustic furniture, The variety of possible 
pieces is almost endless. 

Let’s see how a stool is made. From your 
stock select and cut one 2%” log 14” long, 
four 2%” pieces 174” long, two 2” pieces 
12” long, and one 1%” piece 13%” long. All 
diameters are of course approximate. In 
assembling vertical members place the 
smaller end at the top. 

Put each piece in succession in a vise 
Remove only 


Tenon joints secure most m=mbers, but where 
two pieces cross, carriaze bolts should be used. 
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ble is just a big 
version of the bench. 
In turn, each resembles 
the small stool below. 


FA 


a 


Small pieces may also 
utilize cedar logs. The 
book ends above were 
assembled out of sc 

left. ov 
of the ki 
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the bark and a veneer of sap wood. Be 
careful to keep the blade from digging in. 
Cut off any large hard knots with a chisel 
and smooth with a small plane. This done, 
the poles are ready for the lathe. 

Using a tailstock support, round off each 
end of the 14” piece. I found this easiest 
with a very sharp 1” flat chisel, ground to 
a slightly sharper angle than normally used 
for bench work. In fact, at no time during 
the building of this furniture was any other 
chisel used. 

Treat the four 17%” pieces—the legs—in 
the same way, except that a dowel 1%” in 
diameter is tumed on the smaller end. 
Make each dowel about %” longer than the 
depth of the hole into which it is to be fitted, 
Turn similar dowels on each end of the three 
bracing pieces, Sand all the pieces smooth 
before removing from the lathe: 

Now cut the two 1” by 6%” by 13%” 
boards to size. A slight chamfer on the 
putting edges will improve the appearance 
of the d article. 

y or split the 14” pole down the middle 

idl smooth the flat faces, Attach under the 
seat boards with glue and 1%” flathead 
screws, When the glue has dried, trim off 
the protruding ends of the crosspieces. Also 
round the upper edges of the seat, Fill the 
countersunk screw holes with composition 
wood and sand smooth, 

Drilling for the dowels is the trickiest 
job of all, Put the seat face down on the 
bench and mark centers for the leg-dowel 
holes. Set a bevel square at 8 deg. off the 
vertical, line the brace and bit so it is lean- 
ing outward at an angle of 98 deg. with 
the seat, and drill until the glue line is 
reached. 

Drill the holes in the legs half way along 
their length, leaning the brace 8 deg. toward 
the dowel end. Drill the two side braces: 
with the bit at 90 deg. 

Put glue in the dowel holes and assemble 
the stool. When the glue is dry, check to 
make sure the legs are square on the floor. 
Three coats of clear lacquer, sanded lightly 
between coats, complete the job. 

You're now ready for something more 
ambitious—a bench, table, chair, bed, or 
other item, chosen from the accompanying 
examples or designed on your own. 

Arms for the chair and sofa are 4” logs 
split down the middle. It’s best to cut, peel, 
and rip these while they're still green, for 
small cracks often mar material of this size 
that’s cut when dry. END 
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Pipe Rack Contrasts 
Ebony and Plastic 


LEAR plastic and polished ebony are 

pleasingly combined in this pipe rack 
and humidor, but it might also be made of 
colored plastic and wood, plastic alone, or 
all wood. In this c: the humidor is a jar 
originally contained shortening. 
he humidor jar rests on a 7” disk of 4” 
plastic and is retained at the top by a 6” 
plastic ring that has a 4” hole. Interlockir 
notches join these plastic parts to three 


wood uprights 120 deg. apart, ‘The notches 
the uprights are ” deep; another ¥” is 
s to enter the notch in the 
cemented under the lid 
a retaining flange, The handle is 
ece of ebony. 
awing the plastic parts, smooth the 
edges with a file and sandpaper, ending with 
No. 400 Wet-or-dry ® paper, used with wa- 
ter. The ff to a high gloss. If you like, 
you can file and sand the pipe holes to ellip- 
shape to conform to the pipe stem 
Fasten the parts together with cellulose ce- 
If the finish applied to the wood parts 
ins oil, be careful to keep it out of the 
joints, for this would prevent the cement 
from holding. Round the edges of the wood 
parts and finish in any conventional man- 
ner.—E. D, 


Adjustable Guide Produces Equally Spaced Lines 


DrartsMEN will find this little adjustable 
device helpful in drawing crosshatching or 
lines of any di It may be 
used for horizonta I lines as well 
as for the 45-deg, lines shown. 

A line having been drawn, the guide is 
held stationary while you slide the triangle 
left until it's stopped by the tongue of the 
guide. After drawing a line, you hold the 
triangle stationary and move the guide to 
the left. Then the triangle is again shifted 
and another line drawn.—A. D. Guagliardo, 
Milwaukee, Wis. 
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MARKS FOR, 
NaaiOUs SPACINGS 


Intricate serollwork makes this candy dish « 
challenging project for the jigsaw enthusiast. 


Lace Design Cut 
in Candy Plate 


ALtHoucH this lacy-edged candy plate 
might be made of almost any kind of 
hardwood, gumwood for the plate and holly 
for the stand present a nice contrast in color 
and grain. 

After cutting a 10” disk from stock about 
1%” thick, rout out grooves %” deep, %” 
wide, and 3%” long, crossing at right angles 
at the center of one side. These take the 
two parts of the stand, 

Tack a faceplate of scrap wood over the 
grooves and turn the disk to plate shape, 
thinning as much as desired and making 
the completed job 9%” diameter. Lay out 
the edge design on tough manila paper and 
transfer to the underside of the plate. Since 
this is a reverse repeat design, your pattern 
will need to include only the 90-deg. sec- 
tion in the accompanying drawing. 

Although the cutting job is easiest with a 
power saw, it could be done a coping 
saw if you work carefully, In laying out 
the two parts of the stand, note that the 
notch is in the upper half in'one, and at the 
bottom in the other. Slip one into the other 
like the separators in an egg carton. Glue 
the parts together after sanding, shellack- 
ing, and waxing.—E. Waltner, Hurley, S. D. 


Jigsaw the pattern with the 
plate face down on the table, 


Glue the stand in grooves cut at right angles 
in the plate. Shellac and wax the finished job. 


| REPEAT DESIGN 
+ AROUND EDGE 
woah 


Draw the patterns on paper and then trace. For 
the plate, you need just the part given above. 
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STOPPED CHAMFER 


Beveling and 
Chamfering by Hand 


These simple hand-tool operations 
will make almost any exterior edge 
more decorative and eye-appealing. 


By Edwin M. Love 


HERE are countless uses for boards 
sand end: 


of simple pieces of furnitu 
But sooner or later you will want to enliven 
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plain lines with the touch of ornament and 
variety that you can get with chamfers, 
bevels, and recesses. 

A chamfer is made by trimming off an 
arris, usually at a 45. i 
being ornamental it is utilitarian 
blunts the sharp angle and redu 
Stretchers of refectory tables where mon- 
astery monks parked their feet to keep them 
off the drafty floors were often chamfered. 
In grandfather's day chamfers on square 


porch columns forestalled dents trom busy 
rocking chairs. Some of the uses of chamfers 
in furniture are illustrated in the drawing 
at the top of the facing page. 

The guide lines needed for chamfering 
are drawn with pencil as in Fig. 1, or by 
using a combination square in place of the 
fingers. Don’t use a marking gauge, for the 
scratches it makes will remain to mar the 
work, Trim off the arris with a sharp chisel 
Rough out the chips with the bevel side 
down (Fig. 2), rocking the chisel edge up 
when it threatens to cut below the line. 
Work with the grain as far as possible. Final 
paring is done with the flat side of the chisel 
down. Smooth with a plane or cabinet file, 
according to the space or location of the 
piece. Placing your fingers between the 
sole of the plane and the work as in Fig, 3 


will help you to steady the plane and estab- 
lish the angle by feel. Cut a narrow chamfer 
entirely with the plane. The small amount 
of stock to be removed does not warrant 
a roughing cut with a chisel. A block plane 
used with a skew cut works especially well 
for chamfering the end of a board. 

More interesting than the ordinary cham- 
fer is the stopped chamfer, which does not 
extend the full length of the piece. Usually 
the stopped ends are hollowed or beveled, 
but sometimes—if the chamfer is made for 
a joint—the ends are cut square in, A plane 
cannot be used on a short stopped chamfer, 
so the bottom has to be finished with a 
chisel or, if the wood is cross-grained, with 
a cabinet file. Slide the file sideway: 
stroke to cover the work evenly. Lifting it 
on the backward stroke saves wear and gives 
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better control, The file used for finishing 
should be well taken care of. Do not use it 
on metal, and don’t toss it into a drawer 
with other files, 

A hard block backing should be used 
when sandpapering chamfers. Guide the 
er and block like a plane and avoid 
ng. 
eck the angle of the chamfer with a 
sliding tee bevel—more often called a bevel 
square—using it like a try square, as in Fig, 
4. On woodworking plans the angle of a 
chamfer is cither given in degrees, or the 
amount of rise of one leg is measured from 
a base of given length (Fig. 5). In th 
first method the bevel square is set by a 


protractor. In the second, a framing square 
is used as shown in Fig, 6, 
Bevels 


A bevel is a chamfer so wide that it i 
cludes the entire edge of a board. Among 
its uses are ornamental sloping bands in 
modem designs, and miters for column 
joints, both employed in the lamp design 
shown at the top of page 178. To change 
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a squared edge to a bevel, mark the angle 

on the end of the piece and gauge a guide 

line for the lower arris, Marking and gaug- 
is the sume as for chamfers. 

Plane the angle if it is only a few degrees 
off square. Use a drawknife or a chisel if 
it is grea and considerable stock must 
he removed. Finish with a plane (Fig. 7) 

Sawing a bevel is often ‘able to 
chiscling. Gauge a guide line, or—if the 
edge of the board is rough—draw it with a 
straightedge. Mark the angle on the end of 
the piece, incline the saw blade to left or 
ght according to the angle, and rip to the 
. A block cut to the proper angle anc 
held against the blade and the board helps 
to maintain accuracy. 

Ripping is especially useful when a num- 
her of beveled strips must be made from 
one bourd, since one bevel cut makes two 
beveled edges. The overlapping of the 
edges also saves material, Usually very 
little planing is needed to smooth a ripped 
bevel. 

Phe sharp edge of a wide bevel is fragile 
and therefore offers a poor base for gauging 


the width of the piece. For this reason, 
when marking a beveled piece to width, it 
is best to measure the width and draw the 
line along a straightedge. 

Generally an end bevel should be sawed, 
although paring with a chisel is often con: 
venient with thin stock, Planing. follows 
the rules for end chamfering, Splintering of 
the back can be avoided by clamping a 
waste piece against it before planing. 


Recesses 


The lower right-hand units in the pan 
‘on page 178 illustrate some decorative use 
of in furniture design. In power- 
tool jigs and other gadgets made in 
shop such notching is a means of detouring 
two pieces around each other. 

A guide line need only be drawn on the 
face for many recessing jobs, but when 
working with thick stock a line on the back 
is a real help. Cross-score the edge with a 
chisel, as in Fig, 8, beginning about 1/16” 
rom an end to avoid crushing the corner. 
Lean the chisel toward the bevel for easy 
shearing cuts, This breaks up the waste 


ecesses 


strip and prevents it from splitting into the 
board below the line. The sequence of 
rough and paring cuts, illustrated in Figs. 
9 and 10, is the same as that described above 
for chamfering. Smooth the bottom of a 
recess with a plane or cabinet file (Fig. 11), 
and trim the end by chiseling straight down 
as shown in Fig. 

Recessing an end is a bit more difficult. 
There is no problem of splitting into the 
work, so cross-scoring is unnecessary, But 
a chisel driven by heavy mailet blows may 
tear pits in the end grain, Lay the piece on 
the bench with a protecting block beneath 
it, and chisel from both sides. Clamp the 
work in the bench vise and pare along the 
line with the chisel bevel up. Swing the 
blade sidewise for a shearing cut. 

When the recess is long enough to make 
it worth while, cut it with a saw, Chisel an 
end to depth or bore a hole; then start the 
cut with a compass saw as in Fig, 13. Fin- 
ish with a hand saw if there is room, A 
back saw is convenient for cutting the ends 
(Fig. 14) but an ordinary saw will serve 
very well, 
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NEW TOOLS 


-_ 


Work Clamped in Drill Press. 
This holder adjusts up and down on a 
round-column drill press to suit work of di 
ferent dimensions. Adjustment also may be 
made by sliding the forked jaw in and out. 
As seen here, the holder is used with a 
block for drilling round work, Flat stock 
simply clamped down against the table. 
The Pacific Coast Sales Agency, San Fran- 
cisco, offers it for about $10. 


Small Magnet Is Powerful. Al- 
though only slightly larger than a package 
of cigarettes, a permanent magnet produced 
by the Ronald Eyrich Co., of Milwaukee, 
Wis., has unusual 
holding power. As 
seen here, it will pick 
up a large number of 
small parts. It_will 
also support a heavy 
coal shovel with only 
the sharp edge of the 
shovel touching the 
magnet, Ona flat steel 
surface it has a pull of 
about 40 Ib. before 
separation occurs. 
The retail cost of the 
magnet is about $2. 
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Serew Holder. 

A gadget for inserting 5 
screws in restricted 

spaces is produced by 

Screw Starter, Inc., of 

Denver, Colo. Press- 

ing down on the = 

handle causes the dual bl 
bits to twist in op- 

posite directions, 

wedging them in the 

screw slot, Pushing a 

knob at the end of the 

handle frees the 

screw. The starter is 


made in several sizes. 


Shaper Accessories. The Barron 
Tool Company, of Detroit, has introduced 
an all-metal fence and a new type of mold- 
ing-cutter head, both of them for use with 
shapers and drill presses, Blades are re- 
tained in the cutter by ears that fit into slots 
in steel compression disks at the top and 
bottom, In addition to full-width blades, a 
split-blade design is offered. When em- 
ployed in matched pairs, the half blades 
provide a number of standard shapes and 
molding contours, Used in different com- 
binations, they give varied molding designs. 

The fence plates are made of aluminum, 
and the right-hand one is adjustable by a 
vernier screw for in 
feed and outfeed 
Twin hold-down 
springs with separate 
adjustment screws 
provide two-way ten- 
sion on work of vari- 
ous sizes. The fence 
sells for about $8, the 
cutter for about $9. 


Nonslip 'T-Square 
Rolls on Gears 


IDING up and down a 36” by 48” draw- 
ing board on rack-and-pinion controls, 
this precision T-square may be locked in any 
desired position. A steel shaft rotating 
in pillow blocks keeps both ends at exactly 
the same height. ‘The entire blade assembly 
can be lifted off the board when not in use. 
16” square fit in grooves 5/16” 
from each edge of the board, The depth of 
these grooves will depend somewhat on the 
diameter of the pinion, When the shaft has 
been properly fitted in the pillow blocks, 
you can push the blade freely up and down 
the board, Close adjustment is made with 
the 2” radio knobs at each end of the shaft. 
For still greater precision, a vernier action 
might be added to one knob, 

The table top, made from %” plywood, 
was grooved on’ the circular saw for the 
racks, A snug press fit holds them s fe 

Taken from a T-square, the blade was 
cut to slide freely between the racks, and 
the pillow blocks were fastened to it with 
flathead machine screws countersunk in the 
lower face, Three pillow blo 
quired to keep the long shaft from flexing. 


Thumbserew Locks Blade 


So that the shaft may be locked to keep 
the blade in any desired position, the upper 
‘t of one pillow block removed and 
s lower face ground down. One of the 
pillow-block screws was next inserted to 
the point where the shaft wouldn't turn, 
then backed off slightly, and locked ha 
et screw turned up from underneath. With 
this adjustment made, tightening a shoul- 
dered thumbscrew in the other pillow-block 
hole prevents the shaft from turning. 

When the job is complete, the pinions 
should ride on the r: ithout play, and 
there should be a paper-thickness clearance 
between the lower face of the blade and the 
table. This clearance may be varied by 
grinding off the bottoms of the pillow blocks 
or by shimming them up. 

After the blade assembly has been lifted 
off, always replace it with the lower edge 
against the retaining strip at the bottom of 
the table—Charles T. Pearson, Chicago. 


a 
An easy push slides the blade up or down the 
board. “Pillow blocks keep the i" shaft rigid, 


Tightening a se 


in one pillow block locks 
the shaft, preve 


¢ the blade from slipping. 


ea 
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t at 
The finished adapter, as seen from the back. 
Note that the rib is centered on the plate but 
offset on the boss that fits in the vise. 


Set up for use, the adapter 
a piece of work that would be very difficult 
to mount directly in the milling attachment. 


**Faceplate”’ Aids Milling in Lathe 


‘OUR lathe milling attachment becomes 
much more ‘ile with one of these 
japters, A simple 
a faceplate on which irregular! 
shaped workpieces may be mounted, It 
useful for pieces too large to fit the attach- 
ment vise or too irregular to be held without 
tedious shimming. Because of its offset 
shape, it actually increases the length of 


A skimming cut, left, dresses one side of the 
adapter when it comes from the foundry. Make 
the cut light because of the overhang. Center 
photo shows the finishing cut being given to 
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work that can be milled at one setting. 

Make a pattern for the adapter, using any 
close-grained wood, sand it smooth, and add 
wax fillets. (The dimensions given are cor- 
rect for the milling attachment of a common 
bench lathe, but can of course be modified to 
suit, In any case they should permit a small 
mill to sweep the entire surface of the 
plate.) Shellac the pattern and take it to a 
foundry. 

When you get the casting, square up the 
sides with light milling cuts. Then bolt the 
adapter to the attachment so you can mill 
the back of the clamp block; when finished 
this should set flush against the back of the 
milling vise. Clamp the casting in the vise 
as in use and, with the milling attachment 
set accurately at 0 deg., take a light finish- 
ing cut over the entire work face. Drill and 
tap for the hold-down bolts; the holes not 
marked with an X in the drawing are 
through ones.—John A. Bates, Wise, Va. 


the working surface. Drill and tap the mount 
ing holes, right, ina drill press. Holes that 
are marked with an X in the drawing are blind, 
since they are opposite the vise boss. 


2-56 
FLATHEAD 


Making Your Own 
Rotary Planer 


Smoorn, flat cuts are produced on wood 
with this rotary planer when it is spun at 
high speed in-a drill press. It uses broken 
drill shanks as cutters. Building it is a fairly 


simple lathe job, though you'll want to take 
pains to get the tool true-running and bal- 
anced, 


‘or the shank, use a 2%” length of #7 
steel or brass round stock, and for the head 
a 4” by 2” steel or brass disk. Thread 4” of 
the shank with any. convenient ” right- 
hand thread, drill and tap the disk to match, 
screw them snugly together, and use a torch 
to run solder into the threads, At 
hardwood pad to the disk with 
which should be countersunk slighth 
chuck the tool in the lathe and ta 
cuts until all surfaces run dead true, 

The cutter holes must be ‘drilled on the 
same radius, I held the planer in a drill- 
press vise and clamped the vise on its side 


on the drill-press table, in position for the 
first hol hen I merely loosened the vise 
jaws a trifle to tum the planer a quarter 
turn for each of the other three holes, Four 
radial holes should be drilled and tapped 
for the setscrews. 

The shanks of broken 3/16” drills make 
excellent cutters, but if your scrap box 
doesn't have them, some 1%” lengths af 
hardened drill rod will do nicely. Grind a 
lengthwise flat on each cutter, shape the 
front and bottom to provide a cutting edge, 
and hone to keenness on a fine stone, Set 
the cutters evenly (they should not extend 
beyond the hardwood pad) by resting the 
planer on a flat surface, pressing each cutter 
down individually, and locking it there, Do 
this each time the cutters are sharpened. 

In use the tool will handle cuts up to 4”, 
and should be used at high speed with a 
irly light feed. Keep your fingers well 
from it. If successive passes produce 
1 slight unevenness on the work, the table 
isn’t square with the spindle. Readjust it 
until the tool produces a dead flat surface. 
—Herhbert R. Pfister, Bronx, N. 


Vise Used as Furniture Clamp 


Havine no furniture clamp suitable for 
gluing long pieces of work together, I im- 
provised one by using the back of my ma- 
chinist’s vise, as illustrated at the right. The 
stationary jaw consists simply of a scrap of 
angle stock held tightly to the bench with 
a C-clamp. Blocks of wood elevate the 
work so that it receives straight, square 
pressure. The idea is especially handy in 
making glued repairs on long pieces such as 
railing spindles and the like. Do not use 
excessive pressure.—Joseph Haines, Phila- 
delphia, 


GLUED JOINTS 
BEING PRESSED 
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Tool Post Needs No Wrench. 
You don’t have to search around the lathe 
bench for the tool-post wrench if you have 
this simple fitting. It's a great convenience 
in making quick adjustments of tool height 
and angle. The handle gives ample tighten- 
ing leverage, and it readily slides back out 
of the way, 

Two pieces of drill rod, one 9/16” and the 
other %”, will provide material, Or if you 
prefer not to turn the handle out of sol 
stock, it can be made by fitting two remov- 
able knobs to some 5/16” round stock. The 
vertical screw can be threaded either in the 
lathe (upper right) or with a die; the ¥”-16 
threads specified are correct for many small 
tool posts.—Henry Hanscom, Elmhurst, Ill. 


TOP THREADS 
MARRED 
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Serew Straightens Threads. Oc- 
casionally the upper threads in the setscrew 
hole of a die-cast pulley become so badly 
chewed up that the setscrew cannot be 
started properly, It’s preferable to clean up 
the threads with the correct tap, but if none 
is at hand the kink at left will often do. 

Dip the long end of an Allen wrench in 
some grease, insert it through the setscrew 
hole, fit it into a hollow-head setscrew that's 
been put in through the shaft hole, and care- 
fully back the screw out from inside. As the 
screw comes to the damaged threads it will 
straighten them out. 


PROTRACTOR IN 
POSITION 


ing Nuts. Here's a quick way to 
produce a hexagonal shape on special nuts. 
Scribe a circle having a diameter equal to 
the desired distance between flats, drill and 
tap the nut, and then machine a flat to the 
line, chucking the work in the four-jaw. 
Use a protractor set at 60 deg. to reposition 
the nut for subsequen. cuts, To find the 
diameter of stock needed, multiply the de- 
d distance between flats by 1.15.— W. S, 
Gallman, MeNary, Ariz. 


— BZ 


untershaft Lever Relocated. 
device that will release belt 
jon on a lathe countershaft is a conven- 
ience, the release lever on some bench lathes 
is located behind the headstock in an awk- 
‘d-and even hazardous position, With a 
serapbox odds and ends I devised a lever 
system that brings the control handle out 
beneath the bench under the headstock. 

At left above the rig is in he power-on 


Chute Diverts Chips. Pans beneath 
the lathe ways won't catch turnings close to 
the headstock. A bent piece of sheet alum- 
m fitted between the ways at an angle 
will divert chips and coolant to the and 
keep them out from under the he 


position; the center photo shows the new 
control lever in the 
right the linkage is pictured in the power-off 
setting. The original lever, which protruded 
from where bell crank A now is, was re- 
moved. Link B connects bell cranks A and C, 
and link D runs to the new control lever. 
Only one hole, that for the pivot bolt of bell 
crank C, had to be drilled in the lathe it- 
self.—H. L. Phillips, Watertown, Mass. 
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‘ Seat Covers Woven from 


Sear covers produced from a_plasti 
coated yarn called Plexon ® are fire-re- 
tardant and impervious to grease, lipstick, 
acids, and rust, The covers are a product of 
Necessities Limited, Greenville, . C. 

A cigarette does little damage and Jun- 


Filter Has Replaceable Screen 

‘A REPLACEABLE cartridge screening ele- 
ment is a feature of a new gasoline filter an- 
nounced by the Fram Corp., Providenc 
R.I. The company claims that when the 
element becomes clogged it’s easier and 
cheaper to replace the cartridge (inset) than 
to clean the usual type of screen. 

A finger grip lessens the chances of twi 
ing the gas line when taking the filter apart, 
and the threaded retaining ring may be 
loosened by hand. 


Old Wheel Used as Hand Rail 


Bexow is an addition to our back porch 
steps that’s both decorative and useful—a 
wagon wheel cut and fastened to the steps 
and side of the house as a hand rail. During 
the summer, morning- 
glory vines grow 
through the spokes. 

A template for cut- 
ting the wheel was 
made by fitting scraps 
of stock to the steps 
and tacking them to- 


gether. The wheel 
then was installed 
with lag screws. Ply- 


wood disks were 
placed over the hub 
and the wheel painted 
to match the house.— 
Karl Greif, Bingham- 
ton, N.Y. 


Plastic-Coated Yarn 


ior’s art work is easily removed with a damp 
cloth. Made in Greenville by Plexon, Inc., 
the fabric consists of rayon or cotton fibers 
coated with plastic solvents. The product 
will also be used for decorative fabrics, up- 
holstery, and draperies. 


FINGER 


RETAINING 
RING 


Hypo Cools Photo Solutions 

A rnicx of chemistry will help you keep 
photo solutions at working temperature in 
warm weather. Place the developing tank, 
tray, or bottle of solution in cold water 
toss in hypo crystals. The temperature will 
decrease until the water is saturated. Then 
pour it out and begin again with fresh water. 
—Jack Wilson, San Pedro, Calif. 


Craftsmen 
at Work 


Three-Year-Old Runs Tractor. 
Powered by a %-hp. gasoline washing- 
chine engine, this little tractor was built by 
August Dobert, of Nashville, Tenn., for his 
three-year-old ‘son. Pipe was welded to- 
gether for the frame, and the steering rod 


ard Has Viewer. In buil 
ing this surfboard from PS plans, Charles V. 
Ogilvie, of Jamaica, B.AW.L, included a 
plate-glass panel through which the rider 
may view the ocean 
floor. Since the board 
is intended for use 
mostly on calm water 
it’s equipped with a 
paddle, Framed with 
cedar, the board is 
made’ of plywood. 


Stagecoach Measures 3’. Despite 
its size, this midget model includes much 
detail of the picturesque stagecoaches that 
once thundered along the trails of the old 
West. Built entirely by hand, it is the work 
of C. W. Frey, of Pittsburgh, who scaled it 
down from plans that appeared in PoruLan 
Scuence. It has a wheelbase of 1%” and 
other dimensions are scaled accordingly, 


runs through the frame, making the bend by 
means of bevel gears, ‘The drive is a round 
leather belt from engine to countershaft, and 
in from countershaft to the right rear 
A pedal engages the drive and also 
a brake. A trailer is easily pulled, 


las Bates faced with 


of Philadelpht 
1%” half-round molding. Coated with ivory 


are 


‘1, both harmonize well with modern 
furniture, 

In the one at the left, the molding is as- 
sembled on two doors that have a curved 
framework, and these swing open for opera- 
tion of the radio, Half-round fluting also was 
used for the end of the chairside model, and 
composition board for the side. In each case 
a top was cut froin an old radio cabinet and 
the walnut finish retained. The toe recess of 
the semicircular model consists of several 
layers of stock built up to 3” thickness. 
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Camera «a 


News photographers do a lot of ingenious 
and strange things to get photographs that 
are a little out of the ordinary, and here's 
a case in point. 

‘An editor for News of the Day newsreel 
figured that something different might re- 
sult if a movie camera could be made to 
chase a bowling ball down an alley, show- 
ing the ball in flight and the knockdown of 


Light Streaks Show Night Activity at Airport 


Tite exposures made at night may tre- 
quently be given additional interest by re- 
cording the movements of passing vehicles 
as streaks of light 

Here's a striking example of such a photo- 
graph. It represents a 30-second passage of 
time LaGuardia Field in New York City. 
Made with a 4” by 5” camera at £/8, the 
photo shows the path of light made by a 
plane rising from the field beyond the hang- 
ars, as well as rows of light left by cars en- 
tering and departing from the parking area. 
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Broom Shoots a Strike 


the pins. The assignment was turned over 
to cameraman Norman Alley 

He solved the problem by setting up his 
lights, taping the camera to an ordinary 
broom, and then chasing the ball down the 
alley in his socks. The inset shows the strike 
he pictured. A still camera might be em- 
ployed in the same way for single shots by 
tripping the shutter with a cord. 


[ PHOTO IDEAS 
Ud AND EQUIPMENT 


Light Shows Diaphragm Mark. 
So that you can see to set the aperture of 
your enlarger after focusing, drill a X” hole 
in the lens board close to the index mark. 
Then cover the hole with a slanting card- 
board or metal hood to direct the light from 
the enlarger toward the diaphragm figures 
on the lens barrel. Be careful that no light 
leaks downward.—Hank Stockert, Chicago. 


Film Inventory. How much 


Kee 
cut film remains in a box often is a ques- 


tion, Keep inventory by recording sheets 
removed.—Glenn A. Wagner, Delmar, N. Y. 


Lever Operates Shutter. A short 
length of small aluminum tubing, flattened 
at one end and then attached to the shutter 
release, will give more sensitive control of 
the release. It may be fastened by drilling 
a hole through both tubing and release and 
inserting a screw. remote-control shots 
with a string, drill a hole in the flattened end 
of a second piece of tubing and thread a 
headless bolt into the other end, This can 
then be temporarily inserted in the perma- 
nent lever.—Richard F. Trump, Ames, Iowa. 


Test Your Flash. Euch time you 
mount a solenoid-type flash gun on a roll- 
film camera, cap the lens and fire the shut- 
ter with the synchronizer. This simple test 
will save film in case you have a poor con- 
H. niversity, Ala, 


, has legs formed 
steel. When ex- 
tended, the legs are said to be capable of 
supporting even a heavy camera. With the 
legs telescoped, the tripod is so compact 
that it can be easily slipped into a pocket. 
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Storage space is provided in the base of the 


Ready for work, 
i cabinet for chemicals, trays, and other items. 


the enlarger, safelight, and 
white light are al 


il pulled out ‘of the cabinet, 


e HERES a solution to the space problem 
of those amateur photographers who 
arkroom Bul asks ee 
cause of lack of a darkroom. All nece: y 
e equipment and supplies may be stored in 
the cabinet and you can get to work without 

ina Ches vo 
Built around the enlarger, the chest is 
20” deep, 36” wide, and 72” high, but these 
By A. HW. Honest dimensions may have to be altered to suit 


a = : ’ a 


Grooved slides support a safelight and white The enlarger likewise is mounted on a grooved 
light. A panel 8” wide encloses this section. slide, A timer rests on the narrow shelf at right. 
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your enlarger. In this case, the section above 
the hinged work table measures 38”, but 
this dimension might well be extended to 
take a taller enlarger. Except for ” plywood 
in the door panels, %” stock was used. 

Five small drawers in the upper section 
accommodate small accessories. Below these 
is a paper safe—five shallow drawers with 
a spring-hinged panel in front. A switch 
panel is located on the upright partition. 

‘A work table is provided by lowering the 
upper panel until it rests on hinged blocks 
on the two opened bottom doors. The re- 
maining 8” wide board at the top of the 
chest is removed separately. This two-part 
front was adopted to keep the work table 
from being too deep to reach across when 
lowered. The narrow panel is held in place 
by a few clips. 

Removed from its baseboard, the enlarger 


A hinged block atop ea 
table level. Note felt cu: 


loor holds the work 
ion on the block. 


post was rigidly mounted on a grooved-slide 
arrangement. The sliding member of this is 
made of 1” stock and the track is of 1k” 
stock. Similar slides built from %” material 
are used at the top of the cabinet for the two 
lights. Linoleum cemented to the table 
makes a good working surface. 


Flashing a Print Reduces Excessive Contrast 


AvrnoucH you may not often need to 
flash a print, this simple technique can be 
a great help sometimes. The rainy night 
scene shown here is a good example. 

The straight print at the left displays the 
extreme contrast characteristic of night 
scenes in the city. The one at the right, made 
in the same way except for flashing, shows 
a reduction of light flare without loss of 
detail. 

When you find a negative that needs 
flashing, make an enlargement in the usual 
way (1), allowing normal exposure for the 
negative. Then remove the negative (2) 
without disturbing the easel and return the 


canes to position. Next (3) give the paper 
brief flash of the enlarger light. 
Develop the print in the customary way. 
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Left above, screen image of « 10” televis 


ion tube: at right, same image seen through a lens. 


Lenses Magnify Television Images 


Taxixc advantage of the optical proper- 
ties of clear plastic and mineral oil, outsize 
magnifying lenses afford bigger television 
images from modest screens. Units made 


Les, 5 ‘SECTION AT CENTER [a] 
J 4? TTED PLASTIC 


das the rear sheet of this 


Tinted plastic is 
ny tendency toward glare, 


magnifier to redu 


Felt Pads Increase Friction Between Re 


Musican “wows"—sour notes caused by 
speed variations in records—sometimes come 


from slippage between warped records 
stacked up on an automatic changer. To 
correct this, friction disks manufactured by 


the Thomson Traction Mat Co., New York, 
'y be affixed to the record labels. They're 
circular felt pads about 2%” in diameter, 
and are provided with cutouts so that the 
record title can still be read. Priced at 
about 20 for $1, the disks come with an 
adhesive coating for attachment. 
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thus would be prohibitively costly if made 
of glass, The Tele-Vue-Lens ® shown in 
of a 10” 5 ver ut right above mag- 
nifies image area about three times, It's 


Scope ®, made by Celo- 
ion of New York, to reduc 
glare, Shown at the left, it is priced at $ 
to $60, depending on the model, 

Both these lenses are attached by sliding 
brackets under the receiver. Th I-Vue 
®, made by Liquid L 
N. Y., fastens on the tube. 


he tube, this two-part, lens 
n coating, not the glass front. 


Applied right 
focuses on the scre 


rds 


NEWS 
ELECTRONICS 


Red Tubes Give Extra Service. 
A new line of “Special Red Tubes” ® recent- 
ly announced by RCA is intended for those 
electronic-tube applications where long 
life, ruggedness, dependability, and uni- 
formity are of prime importance. First 
members of the series are types 5691, 5692, 
and 5693, roughly equivalent to the 6SL7, 
@SN7, and 6SJ7 respectively. When used 
within specified ratings, these tubes are 
guaranteed for a minimum of 10,000 hours 
or two years of operation. 


Trimmers Tuned by Plungers. 
The capacity of these tubular trimmer con- 


densers, manufactured by the Erie Resistor 
Corporation, Erie, Pa., can be varied by 
changing the position of the plunger inside 
the plastic tube. Relative slowness of capac- 
ity change facilitates accurate alignment. 
Range is 1 to 8 mmf. 


<== 


Director Radios His Orders. 
Tiny single-station receivers (directly 
above) have been built by sound techni- 
cians at Paramount Pictures to help movie 
actors and directors get together. A trans- 
mitter in the studio sends messages up to 
300’, with the director speaking into a 
microphone instead of shouting into a mega- 
phone. Director Mitchell Leisen, upper 
left, wears his set around his neck, but 
actress Andrea King has hers worked into 
her hairdo. The set is completely concealed, 
and a flesh-colored plastic tube carries the 
sound to an invisible hearing-aid phone in 
her ear, 


Volume Control Has Cluteh. The 
built-in clutch on this new Clarostat poten- 
tiometer allows it to be turned beyond nor- 
mal end limits without damage to the shaft 


or contacts. Designed originally for the 
motor-driven controls on some television 
and auto sets, the unit is now available to 
experimenters. 
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How to Buy 
hadio Parts 


By Frank Tobin 


Know 


shopping, and the key to b 


QHOULD you ask a radio-parts salesman 
WW for a “double-o-one-mike condenser,” he 
could put out a counterful of parts—all dif- 
ferent, yet all .001-mfd, capacitors. “Which 
do you want?” he might ask. “Paper, mica, or 
ceramic—and what voltage and tolerance?” 

If your first impulse is to say that it makes 
no difference so long as the capacity is right, 
you've probably never seen the wax melt 
out of a paper condenser used where a mica 
should have been. Sometimes, to be sure, 
identically rated parts may be used inter- 
changeably. But don’t overlook the many 
cases where an improper part may cause a 
short, burnout, or open circuit, or simply 
become defective in a hurry. 

Some of the things that are worth know- 
ing about condensers, coils, resistors, output 
transformer: nd tubes are dealt with in 
th You may find them helpful next 
time you shop for radio parts. 


Condensers—Fixed and Variable 


Mica condensers (Fig. 1) are easily recog- 
nized by their molded-plastic cases. They 
are commonly used in by-pass and coupling 
circuits and as grid condensers in grid-leak 
detectors. Their working-voltage rating is 
generally about 500 volts DC but the cases 
are rarely marked. Mica condensers are used 
mostly at high frequencies, and therefore ca- 
pacities are low, ranging from about 50 mmf. 
to 6,000 mmf. (.006 mfd.). You'll find micas 


in demand wherever low capacities with 
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what to buy and why is the first step to successful 


ing electronic gadgets that work. 


lo 


low 

In 
has you stumped, the basic unit of caps 
is the farad. As’ radio components go, this 


at high frequencies are required. 
identally, in case condenser arithmetic 
y 


unit is enormous, so it’s divided by a million. 
This gives the microfarad (mfd.) and can be 
expressed as .000001 farad, (one millionth 
farad) but would normally be written 1 mfd. 
Even that’s big in radio work, so the micro- 
farad is further divided by a million to give 
the micromicrofarad (mmf.) which can be 
written 000001 mfd. or, more simply, 1 
mmf. To translate mfd, to mmf, simply 
move the decimal six places to the right (in 
effect, multiply by a million). Thus .0001 
mfd. is the same as 100 mmf., and .005 mfd. 
becomes 5000 mmf. 

‘One of the war-developed ceramic capaci- 
tors will often do when specifications call for 
mica. Cerami high stability and com- 
pactness; they come in the form of small 
disks or tiny cylinders resembling fixed re- 
sistors (Fig. 1). They are also primarily for 
use in radio-frequency (RF) circuit: 

Paper condensers can be found in every 
stage of a modern receiver. They have such 
varied functions as by-passing stray signal 
voltages, coupling two stages, bass boosting 
(in tone-control circuits), and filtering in 
certain rectifier applications. 

Working voltages are usually indicated for 
paper condensers, and it is important that 
the rating be adequate, When in doubt al- 
ways take a larger voltage. In AC-DC or 


| 
\ 


battery-operated receivers a condenser rated 
at 400 volts allows a safe margin. You might 
get by with these even in an AC set or 
amplifier that delivers 250 to 350 volts of 
B plus, but a few pennies more can buy 
greater safety in the form of 600-volt con- 
densers. Sometimes heat generated by tubes 
may melt the wax in which a condenser is 
sealed. Where this seems likely, try to get 
capacitors sealed in plastic. 

There is still another type of fixed con- 
denser that crops up in practically every 


piece of radio or electronic equipment—the 
electrolytic. This is used in all filter circuits 
nd in many special applications, Electro- 
lytic condensers come in aluminum cans or 
cardboard containers. In order to save space 
(and cost), two or more units are often put 
in one container with separate leads brought 
out. A single can containing two units is 
called a dual electrolytic; multiple electro- 
lytics with up to four sections are common. 
Polarity must be observed for electrolytics, 
so make sure the leads are color-coded or 
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unmsbuareo. | 
CARBON 


: 


INSULATED 
CARBON 


marked. Standard codes use red 
for the positive and black for the negative 
terminal: 

Fixed condensers sometimes vary from 
rated value by as much as 20 percent plus 
or minus. Except for test equipment or the 
like you can usually allow an extra margin 
of up to 20 percent when you can’t find a 
condenser of the rig If the parts list 
calls for .005 mfd., you can get by with .006 
or 004 mfd. But for very exacting equip- 
ment it is frequently wise to pay more for 
condensers guaranteed within 5 percent of 
stated capacity. 

The variable conden 
short-wave or broadcast receivers are usually 
.00014 mfd. (140 mmf.) or .000365 mfd. 
(365 mmf.). They're available either as 
ingle units or ganged into two or three sec- 
tions, The type to buy depends on the num- 
ber of tuned circuits in the set. Ganging 
of two condensers of unequal size is common 
in superhets to tune the antenna and the 
oscillator circuits to different frequencies. 

Experimenters almost always find it wise 
to purchase variable condensers with built-in 
trimmers. These are sandwiches of metal 


rs used for tuning 
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= 


ADJUSTABLE 
WIRE-WOUND 


VARIABLE 
(POTENTIOMETER 


VOLUME OR 
‘TONE CONTROL 
Lwoe \ea 
SINGLE NUT ws 
‘PANEL 


and mi 
metal plate: 
increase cap: 


rew squeezes the 
more tightly when you have to 
ity, or relieves the pressure 
to reduce capacity. Fig, 3 shows trimmers 
mounted directly above the variable plates. 
Trimmers are built into most IF trans- 
formers to enable you to make minor adju 
ments. They also come separately for use 
in coupling an antenna to an antenna coil, 
s padders in oscillator circuits, and even as 
tuning condensers in midget receivers. 


Coil 


Coils constitute another large and often 
bewildering category to the man who sets 
out to buy radio parts. Under this head you 
will find plug-in, antenna, RF, oscillator, and 
IF transformer coils, Some are shielded, 
some aren't. 

Plug-in coils, found in simple crystal and 
regenerative receivers, are generally sold in 
matched sets to cover broadcast and short- 
wave bands. In most cases the tuning con- 
denser is of 140-mmf. capacity. Four-prong 
coils are used when the circuit calls for two 
windings, while six-prong coils are needed 
for three windings, 


Antenna and RF coils are employed in 
small TRF receivers. They are available 
either shielded or unshielded. When using 
unshielded coils, it is best to mount the an- 
tenna coil above the chassis and the RF coil 
underneath so the chassis will serve as a 
shield. Wherever it is necessary to mount 
all coils on one side of the chassis, or where 
there’s more than one tuned RF stage, only 
shielded units should be used. In buying 
receiver coils, ask for a matched set. is 
will assure accurate ganging between coils 
as well as with the condensers. 

Most superheterodyne circuits call for an 
antenna coil, and they always require an 
oscillator coil, and at least two intermediate- 
frequency (IF) transformers. Shielding 
problems are the same as in the TRF set. 
In the lower foreground of Fig. 4 an un- 
shielded oscillator coil is mounted under- 
neath the chassis, 

‘The transformers used to couple IF stages 
are basically coils tuned to a fixed frequency 
—in broadcast receivers 456 ke. They are in 
aluminum cans (Fig. 5 shows one cut away) 
with lugs, clips, or feet by which they can 
be mounted. 

Some IF transformers are brought to peak 
frequency by trimmers, and some by adjust- 
ing an iron core, The latter respond over 
a much broader tuning range and are there- 
fore easier to align without a signal generator. 

One final point to bear in mind when 
buying coils: If you are building a receiver 
with only a single stage of RF or IF, you 
need maximum amplification in each stage. 
You will get this plus greater selectivity by 
using coils with iron cores. 


Fixed and Variable Resistors 


You'd have to look hard for an electronic 
circuit that doesn’t use a fixed or variable 


resistor of some kind. Fixed carbon resistors 
constitute the bulk of all resistance units. 
They are inexpensive, reasonably accurate, 
and come in a large variety of sizes and rat- 
ings. Some are encased in plastic, which 
makes them impervious to moisture and less 
likely to short against other components. 
Uninsulated resistors (Fig. 6) dissipate heat 
a little more readily but shouldn't be used 
in cramped quarters. 

All fixed resistors are rated in ohms (the 
unit of resistance) and watts (current rat- 
ing). As with voltage ratings in condensers, 
a larger wattage is safer when there's doubt. 

For AC-DC receivers and amplifiers, 
%-watt units are generally adequate in the 
control-grid circuits of amplifier tubes. Plate 
and screen circuits should get 1-watt re- 
sistors, and cathode and filter circuits 2 watts 
or more. Battery-operated equipment can 
generally get by with ratings half as large. 

Wire-wound resistors are employed where 
current drain is high and where stability and 
accuracy are paramount. On adjustable 
wire-wound resistors part of the winding is 
left bare so that a movable metal band can 
tap off any resistance between zero and the 
maximum. 

Variable resistors, now found chiefly in 
the form of potentiometers, have a fixed car- 
bon or wire-wound element and a moving 
contact turned by a shaft, If you want re- 
tance to increase evenly in proportion to 
shaft movement, specify a linear-taper pot. 
Because of tube characteristics, nonlinear 
pots usually give more gradual control over 
volume, tone, and bias. In logarithmic pots, 
usually used for tone and volume controls, 
resistance increases at a definite but uneven 
rate. In end-tapered pots, used for varying 
tube bias, resistance “thins out” at one end. 

For the convenience of radio builders, the 


end 


a? 
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makers of potentiometers provide switches 
that can be slipped onto the back of the unit 
(Fig. 7). The switch is actuated by the first 
few degrees of shaft turn. 

A potentiometer is usually fastened to a 
panel by means of a gripping nut screwed 
on a threaded shaft. Since there is a good 
deal of variation in shaft nuts, you can often 
do yourself a favor by purchasing an extra 
one at the time you buy the potentiometer. 
With two nuts you can exactly regulate the 
projection of the shaft in front of the panel 
as shown in Fig. 8. 


Output Transformers 


In purchasing an output transformer for 
a small set, it is best to look for the universal 
type. Taps on the secondary winding of the 
transformer (Fig. 9) allow matching of any 
tube impedance from 1,500 to 20,000 ohms 
to any voice-coil impedance from .1 to 24 
ohms. These figures vary somewhat with 
different makes. 

Impedance matching is probably the lead- 
ing consideration in the selection of an out- 
put transformer, but there is one other that 
must never be overlooked. If the transformer 
can’t handle all the plate current that will 
be delivered to it, it cannot transfer that 
power to the speaker, Output transformers 
are rated in watts. For most battery and 
small AC-DC receivers, 4 to 5 watts is suit- 
able; for AC receivers and high-powered 
audio amplifiers you will usually want a 
transformer rated at 8 watts or more, 


Tubes and Pilot Lights 


Some people feel that radio tubes offer 
the largest variety of radio components. 
Several catalogs list upward of 400 types. 
This, however, need rarely worry the builder 
who works from a parts list. The specifica- 


POPULAR SCIENCE 


tions always designate tubes by numbers. 

One puzzling element is the lettering that 
follows the tube number. A metal 6K7, for 
example, has the same electrical characteris- 
tics as the glass-dome 6K7-G or the bantam 
6K7-GT (the latter is sometimes listed as 
GT/G). The only differences are in their 
physical dimensions (Fig. 10) and in the 
method of shielding. The first of these tubes 
is encased in metal, the other two in glass 
envelopes of different sizes (G being con- 
siderably larger than the GT). The 6K7 re- 
quires no separate shielding, while the others 
must be covered with a metal shield (Fig. 
11) to suppress undesirable coupling. Only 
tubes used in the high-frequency circuits— 
RF, converter, IF, and sometimes detector 
stages—need shielding; others such as power 
output tubes and rectifiers don’t require it, 
Fig, 10 shows the most common types of re- 
ceiving tubes, being, from left to right, sub- 
miniature, miniature, bantam (GT), metal, 
and glass dome (G). 

Sometimes you want to duplicate a par- 
ticular circuit in a smaller size. This is be- 
coming increasingly possible with miniature 
components. For example, the 50L6 beam- 
power amplifier can be replaced with a 
50B5 miniature. 

Dial pilot bulbs become critical in AC-DC 
sets, because they're in series with the tubes 
and must match them in current rating, since 
current is equal in all parts of a series circuit. 
The bulb ratings are marked by a colored 
glass bead in the bulb. For example, a set 
using tubes with heaters drawing .15 amp 
at 6.3 volts calls for a brown-bead pilot bulb. 
A white bead means .5 amp. at 2.5 volts, a 
blue .3 amp. at 6 to 8 volts, and a pink one 
.06 amp. at 2 volts. All types come with 
both bayonet and screw bases to suit the © 
two socket types (Fig. 12). END 


Meant for men, this ashtray is a good smoking 
companion, doesn’t call for frequent emptyin 


Ashtray Figure 
Snuffs Out Butis 


Ir you don’t like light, undersized ash. 
trays, make yourself this man-sized one. 
Massive enough to stay where you want it, 
it has a big capacity. The figure, borrowed 
from the traditional chess knight, can be 
taken from its socket to crush smoldering 
butts. 

The original shown was made of Sculp- 
stone ©, a form of steatite sold for craft- 
work, It's pleasingly heavy, available in 
various colors, and so soft it can be worked 
with hand tools. You could, of course, cast 
the project of Keene cement, model it in 
clay and fire it, or make the base of wood 
with a metal liner, and the figure of plastic. 

To make it of Sculpstone, bore a X” hole 
in the center of the base. With a knife or 
scraper, taper this to %”. File a sweep tool 
as shown and work it around from the 
center hole to form the concave recess, 
the cigarette rests, chamfer the edges, 
smooth with fine steel wool, and apply oil 
to bring out the tone. 

The base of the figure can be turned, or 
shaped by round carving. Transfer the head 
pattern to two sides of the block, saw to 
outline, and carve. The stone can be coated 
with a plastic hardener to resist abrasion. 


Key-Ring Clip Bent of Plastic 


Hanpsoe but not conspicuous, this key- 
ring holder slips on your belt and has a 
secure hook for the ring. Polish the cut 
edges of a 3%” strip of 1/16” sheet plastic, 
heat until soft, and shape with gloved 
hands. If you have a strip heater, warm X” 
for the close bend and a 1” section for the 
hook.—Frank Shore, Manhattan, N. Y. 


base can be turned by 


1g to wood 
cellulose cement for face] 


mounting. 
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Miniature Models 
Rival Real 
Houses for Detail 


HES an example of a hobby that 
grew into a profitable spare-time busi- 
ness. Long interested in architecture and 
model-making, George S. Gardner, of Lyn- 
brook, N.Y., found many architects and 
builders anxious to buy exact scale models 
of the homes they planned to erect, 

His models are made of illustration board, 
wood being used only for inside bracing and 
occasionally for a chimney. Such effects 
as clapboards, brick, and field stone are 
achieved by painting with poster colors. 


Photos by R. S. Hull 


Chief tools are pencil, straightedge, knife, 
paintbrush, Above, Gardner assembles 'a wall, 


The roof lifts off so prospective buyers can 
see the layout of rooms and interior fittings. 


A seale of 14" to 1’ was used for this model. 
Overlapping strips of paper simulate siding. 


J 


L 
Each wall ig made as a unit, complete down to. Hand painting with poster colors gives varied 
paint, and the whole then cemented together. effects. This paint is flat and dries quickly. 
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Relative size of this trim model is shown by 
the cigarettes, The scale here was 4%" to 1’. 


Finished models are mounted on a green 
board, walks and drives are added, and the 
plot landscaped with green sponge rubber, 
cut up in a meat grinder and tipped with 


Rubber Bands Hold Toy Track 


Ir THe sections of track for a toy train 
develop a tendency to pull apart, a rubber 
band looped over the ties and under the 
rails at each joint will provide a quick and 
simple remedy. As seen in the drawing, the 
rubber band does not interfere with the 
train or raise the track from the floor, and 
there is nothing to come loose or rattle. 


LOERING 
‘ON 


Heat Repairs Plastic Toys 

IN some of the toy automobiles and other 
wheeled vehicles made largely of plastic, 
the axles frequently pull out of their notches 
under the toy. This can be prevented by 
heating the tips of the axle housing with 
a hot soldering iron and bending them to- 
gether, sealing in the axle.—R. M. Wood- 
bury, Atkinson, N. H. 


Many builders use models of this kind to show 
clients what the completed job will look like. 


bright colors in spots to simulate flowers. 
Norwegian moss dyed green is employed 
for shrubs and trees, Interior fittings like re- 
frigerators and bathtubs are cast of plaster. 


Paints Mixed in Egg Carton 

Ose of the new plastic egg cartons pro- 
vides an efficient means of mixing water 
colors. The pockets are deep enough so you 
can prepare paint for an extensive job, and 
the container is easily cleaned after’ use. 
With various colors right at hand, the carton 
is especially useful for sketching outdoors.— 
Will Stoll, Elmhurst, Il. 


Pree 


Keeping the 
Home Shipshape 


e kind with a metal pouring 
re fine for dry food sup- 
Shellac, the outside to 


Wick-type air fresheners will do their work 
much faster if placed in the air stream of an 
electric fan. If air is drawn in from 
window, ‘the process is still more rapid. 
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a bit of 3/16" od. rubb 
the ends by lashing them 


x a hose at just the 
soak plants, bushes, or. tre 
hanger forms a good holder. Tho 
bent as needed, it’s stiff enough to stay put. 


Equal parts of spar varnish and turpentine, 
well mixed. will give protection to. window 

(Cl often outlast paint. Apply with 
«1 old blackboard eraser. 


Tow (Quanta. / 


a Ae ae 


To leave a note on a screen door, bend down Name tapes for sewing in clothes can be made 


the inner prong of a paper clip and insert by writing on cloth tape with a typewriter, 
it through the screen from the outside. It will With a we ced ‘ribbon, they'll withstand 
hold a small note even on a windy day. many wash Feed the tape in diagonally, 


rain can be had by | If you don’t like white smears on the edges 
closing a window on an old wooden shutter | of sport-shoe soles, make a cardboard mask 
ut to fit in horizontally. Put it in with the} for use when applying the whiting, Turn it 
slats sloping against the wind direction, over to fit the other shoe of the pair, 


Fresh air even in dr 


\ 


jouse. Label each pocket with a name 
ner camp or and nail up the bag in a hall or on a porch, 
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A cloth shoe bag forms a 
set out the sorted mail at a 


Mining Silver in 
Your Darkroom 


\OURED down the drain by most ama- 

teur photographers is a solution that con- 
tains as much as 0.7 percent pure silver. 
Used hypo, which picks up silver from both 
prints and films, makes a fine experimental 
plating solution. While you will hardly find it 
profitable to recover this silver for its intrinsic 
value—as do large film processors—you can 
still use it to replate many small articles 
made of copper or brass. 

The cost of silverplating with old hypo is 
almost nil, because for power you can use 
worn cells from your flashlight or flash gun. 
You probably replace synchronizer cells long 
before they're exhausted (you should, any- 
way). 

Your first step is to neutralize the normal 
acidity of old hypo with a small amount of 
sodium hydroxide (lye) or sodium  car- 
bonate. Every trace of tarnish must be re 
moved from the work, and it should be 
finally cleaned with a soapless household 
detergent to remove all traces of grease. 
Suspend the work in the neutralized hypo 
with a fine wire, which should be connected 


Silver is recovered with a carbon anode and a 
brass cathode. A clip holds the cell in place. 
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ing wire” supports a toothpick holder 
sed photo hypo while it is silverplated. 


in some 


to the negative side (the casing) of a 1%-volt 
cell. A clean carbon rod removed from an 
old dry cell is connected to the positive 
(center) contact on the cell, and immersed 
opposite the work. The solution should be 
agitated occasionally. 

Plating continues until either the cell or 


Polishing and cleaning before plating must be 
performed carefully to obtain a good final finish. 


solution is exhausted. To test, dip a clean 
strip of brass into the solution and touch it to 
the wire holding the work. If plating is going 
on, a fine grey coating of silver will shortly 
appear on the test strip. 

To plate an adherent deposit on brass or 
other copper alloy, the work should be 
“quickened,” or dipped in a saturated solu- 
tion of mercury nitrate and distilled water, 
after cleaning. Without this step, electro- 
chemical action produces a nonadherent 
coating of silver even with no current. For 
best results, the work should be highly pol- 
ished before plating, and repolished after- 
ward with jeweler’s rouge.—Ken Murray, 
Colon, Mich. 


The back of a spoon bowl, which receives the 
greatest wear, can be replated with this setup. 


Ashestos-Paper Tube Shields Reflector Lamp 


Rotep into a tube and stapled, a piece 
of asbestos paper makes a fine “snoot” for 
a reflector-type photo lamp. If you adjust 
the size of the tube carefully before stapling, 
it will stay on the bulb without other suy 
port. The tube will be found especially use- 
ful in side lighting and back lighting, where 
without it direct light might strike the 
camera lens. 


Outlet Box Serves as Ground 

Wuen a ground connection is needed for 
a radio set or washing machine, it is often 
convenient to attach a terminal clip to a 
junction box that’s fed through BX cable. 
The armored cable sheath normally makes 
a low-resistance connection to ground, and 
is usually handier than a water: pipe.—D. J. 
Bachner, Jackson Heights, N.Y. 


Milk-Cap Wire Aids Modelers 

The tinned wire used to hold outer milk- 
bottle caps has many modelmaking 
One of them, shown above, is for lashing the 
steel-wire landing gear of model planes. The 
wire is soft, readily handled, and solders 
well without cleaning. Better yet, a steady 
supply is delivered, free, to your door.— 
M.C. Anderson, Globe, Ariz. 
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Machine Chops Stalks to Bits, Eases Plowing 


Two sets of steel knives whirling at 1,000 
p.m, in this new cornstalk cutter practically 
reduce the stalks to shreds and then spread 
the material evenly over the ground. This is 
said to have two advantages. The shreds are 


Pipe Seals Overhead G 


usually 
holding the door off its seat. Thi 


Coil Gives Short Rod 
Action of a Long One 


Avruovcn it's only 21” 
long, a new casting and troll- 
ing rod is said to have the 
springiness and live action of 
a conventional full-length rod 
because of the spring coil in- 
corporated in its length. The 
shortened casting are also 
gives greater accuracy, less 
backlash, and the reduced 
length makes it easier to land 
a fish in the net. For carrying 
in a tackle box or traveling 
bag, the rod breaks down to 
two sections—with an overall 
length of 14”. It is made by 
Waltco Products, Chicago, 
and sells for about $6. 
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ge Doors 

Wuen overhead garage doors are installed, clearance 
is left at the bottom to prevent mud and ice from 
is source of drafts can be 
eliminated by installing %” galvanized pipe under the entire 
length of the door, embedding it in concrete with about a 
third of its diameter above the sill. Weatherstrip tacked to 
the bottom of the door to fit snugly against the pipe 
will give a perfect closure.—Ivan Baxter, Hartland, Wis. 


easily plowed under and won't pull out when 
harrowed. Corn borers are also mostly 
chopped up and those that remain don’t 
have enough material to incubate. Silbaugh 
Mfg. Co., Humboldt, Iowa, makes it. 


Jig Helps Assemble Frames 
Facep with the job of making a number 
of picture frames for my home, I came up 
with this useful and inexpensive jig. After 
the miters are cut, the jig is used to clamp 
two adjacent frame members together while 
they are being nailed or a spline groove is 
being sawed. The recesses give clearance. 
—Eugene C. Gottman, Brooklyn, N.Y. 


Gadgets for 
Play Hours 


Guide Shows the Way. During 
daylight, a ten-cent guide distributed by 
Edward F, Lally, of State Farm, Mass., will 
give you general compass directi 
sisting of a sheet of clear plastic 
printed compass face, it’s used by holding 
your watch level with the hour hand point- 
ing at the sun, placing the South indicator 
over the hour hand, and then turning it 
(clockwise in the morning, counterclockwise 
after noon) until the indicator is half 
between the hour hand and 12 o'clock. This 
is the general direction of south. 


One Club Makes Al 
quickly made loft adjustment: golf club 
is said to be suitable for any shot where 
you'd’ normally use anything from a No. 1 to 
No. 9 niblick. Since it also serves as a 
putter, you can play an entire game with 
just the one club. Made by the C. V, Winter 
Mfg. Co., Chi it sells for about $20, 


By 


Whist "Em 
Up. If you're fishing 
with this new bobber, 
you get double warn- 
ing of a bite—a tug on 
and a whistle, 
esigned especially 
for night fishing or for 
use when s I lines 
are in the water 
multaneously, it's 
made by W. J. Jami- 
son Co., Chicago, 


Dirt Kept from Rifle. In this new 
15-shot semiautomatic .22-caliber Marlin, 
there are no cocking-handle slots back of 
the ejection port to allow entrance of dirt 
into the action. A lightweight cocking 


handle (insert) is located on the bolt in the 
ejection space, well forward on the receiver. 
The rifle, which is funnel loading with a 
tubular magazine feed, is 45” long and 
weighs 6% Ib. 
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Experiments 
Prove You Can’ 
Destroy Energy 


RIEFLY stated, the law of conservation 
of energy is this: energy is never created 
and never destroyed; in any situation where 


no outside energy is received and none is 
given up, the total available energy never 
changes, no matter what forms it may take. 
For instance, coal and oxygen unite to 
give heat energy, the heat energy changes 
water to steam, the molecular energy of the 
steam drives a turbine, the mechanical 
energy of the turbine runs a generator, and 
electric energy from the generator may then 
be transformed into light, sound, heat, me- 
chanical, or chemical energy. If the energy 
lost by friction and escaping heat could be 
measured and added to all the energy pro- 
duced by the devices actuated by the gen- 
erator, you would have a total equaling the 
energy released by the combustion of the 
coal. Here are a few examples of how 
energy is transformed and conserved. 


A Pendulum Is One Example. 
swinging pendulum demonstrates conserva- 
tion of mechanical energy. Except for slight 
friction and_air-resistance losses, the bob 
swings as far beyond the vertical as the point 
from which it started (at left, A equals B). 
Significantly, it also rises to the same height, 
even when a nail on the vertical shortens 


Friction Produces Heat. When 
solids, liquids, or even gas molecules move 
over each other, mechanical énergy is 
changed into heat energy. Primitive peo- 
ples use this heat of friction to light fires, 
moderns use it in cigarette lighters, To 
demonstrate this change of energy forms, 
put several ounces of lead shot into a large 
t tube and measure the temperature of 
the shot, Then stopper the tube and rapid- 
ly turn it end for end at least 100 times. If 
you now take the temperature of the shot 
you will find it has increased measurably. 
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the swing as at right (C always equals D). 
At the ends of its travel, the bob has no ki- 
netic (motion) energy but its potential energy 
is at maximum. As it drops, kinetic energy 
increases and potential decreases. Beyond 
the lowest level, this is reversed, Disregard- 
ing friction losses, the sum of kinetic and 
potential energy is always the same, 


aes 
. 


Energy Chain Runs Pinwhee! 

This simplified version of a steam turbine is 
an example of how energy may pass through 
a chain of transformations before finally per- 
forming a desired job, When gas is burned 


Battery Stores Up Energy. In a 
battery, electrical energy is stored up as 
potential chemical energy, but it changes 
back to electrical energy. You can make a 
simple storage battery to illustrate this. Fas- 
ten a binding post to each of two 1” by & 
lead strips, separate the strips with two 
matchsticks and bind them-firmly with rub- 
ber bands. Immerse the plates in 4 0z. of 


i] 


| 


under the test tube at the left, chemical 
energy is released as heat energy. The heat 
changes the water to steam, and the latter, 
emerging from the nozzle at high speed, re- 
volves the pinwheel by mechanical energy. 


sealed ama 


water to which you have added 1 07. of con- 
centrated sulphuric acid, and run wires to 
four dry cells connected ‘in series, retaining 
the connection about 10 minutes, Then con- 
nect your battery to an electric bell. In the 
bell, magnetic effects change the electrical 
energy from the battery into mechanical 
energy. Part of the mechanical energy then 
changes into sound and heat, 
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Electronic Timer Checks Racer 

Wuen engineers in the East Pittsburgh 
plant of Westinghouse took up fizz racing 
as a noon-hour hobby, they rigged an elec- 
tronic timer to check the speed of their 
midget speedsters. Jet-propelled by carbon- 
dioxide cartridges, the tiny racers hit speeds 
as high as 131 m.p.h, in little more than a 
second on a course 160’ long. At first the 
engineers used four-wheel cars weighing 8 
rded the wheels 


in favor of ski¢ 
less than an ounce. 


Clothespin Cleans Shotguns 
‘Wrrn a common wood clothespin, you can 
easily adapt a rifle cleaning rod for the same 


purpose in a shotgun. Saw off the knob, 
drill holes through the legs, and press a tight 
fitting 1/16” brass pin through the holes 
and the rifle-rod slot. Be careful that the 
pin doesn’t protrude. 

An oil rag around the-clothespin makes it 
fit 16-gauge shotguns, while a little sanding 
will suit it to 20-gauge guns. For 12-gauge, 
build up the diameter with a layer of tape. 
—Dick Pearson, Los Angeles. 
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Bait Container Held by Belt 


Fishermen will find this bait container a 
convenience. Two metal loops soldered to 
the outer can provide a means of attaching 
the container to your belt, To get bait, you 
pull out the inner can, A nut and bolt in a 
hole punched along the edge of the larger 
can prevent the bait can from falling out. 
A coat of lacquer will keep it from rusting. 
—Ken Murray, Colon, Mich, 


Acid-Core Solder Is Leakproof 

‘A new solder produced by Alpha Metals, 
Inc., of Brooklyn, N. Y., has the acid flux in 
paste form. Vis lly” nonsputtering, this 
flows only as far back as the solder is melted, 
eliminating fluxless portions, 


Mechanie’s Light Fits on Head 


Desicxep especially for the use of me- 
chanics, this light leaves both hands free for 
work and is easily aimed by means of a 
swivel bracket. Two flashlight dry cells are 
used, an adjustable elastic band insures a 
good fit, and rubber pads keep it comfort- 
able. It's made by Justrite Mfg. Co., Chi- 
cago, and sells for about $6. 


New Insulation Prevents 
Eseape of Radiant Heat 

Conservation of radiant heat is a major 
objective of two home-insulating products 
recently placed on the market, In each, the 
insulation has a reflecting outer surface to 

ack radiant heat, as well as interior 
at loss through con- 
duction and convection, Both materials are 
said to be flame and verminproof. 

A product of the Gilman Brothers Com- 
pany, of Gilman, Conn., the roll insulation 
above con: of two reflective metallic 
sheets that enclose a fluffy fiber blanket 
ontaining millions of dead air spaces. Nail- 
ing flanges are provided for easy installa- 
tion, 

Packed flat for shipping, the insulation at 


Two Clamps Make a Big One 


‘A Lance clamp for use in such jobs as 
repairing automobile mufflers, stovepipes, 
and similar cylindrical objects can be made 
by screwing together two small clamps of 
the type shown in this photograph. Since 
it is possible to buy these in quite a vari 
of sizes, large clamps of practically any 
diameter can be produced by making the 
proper combinations of smaller ones.— 
Don G, Pittwood, Moscow, Idaho. 


the right opens up in accordion fashion for 
installation, A product of Infra Insulation, 
Inc., of New York, it has aluminum foil on 
both faces, with a fiber separating founda- 
tion, When installed, as in the drawing, the 
lower surface is flat, 


COFFEE CAN 


Campfire Made in Coffee Can 
Dunne a recent camping trip, I solved 
the problem of a breakfast fire one rainy 
morning with a coffee can, dirt, pebbles, 
and a half pint of gasoline. After the can 
was half filled with dirt, I filled it with 
pebbles, poured in the gasoline, put the can 
in a hole in the ground, and to 
match to it—Charles Powell, St. Louit 
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WHAT’S WRONG 


Ciamps are indispensable tools in any 
woodworking shop, but they are often 
misused. How many errors can you spot 
in the drawings above? Answers are 
printed upside down below, 
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Extra Tray Increases Volume Capacity of Scales 
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Wrrn laboratory scales, it is often neces- 
sary to weigh several batches of light cher 
cals to get the required amount. To we 
such chemicals in one batch, make an over- 
size tray from a tin can and file the edges 
smooth. Install this in place of the regular 
tray and balance it with a piece of lead or 
wire solder. Then when you are weighing 
chemicals, use this special weight in addi- 
tion to the regular weights. Keep the special 
weight with the tray for future use.—Will 
Thomas, Kenmore, N.Y. 


Hidden Stairway F: 


Mave in three hinged sections, this attic 
stairway folds up when not in use. Because 
of this, it requires an opening only 26” by 
34” and it lies flat on the attic floor after the 
trapdoor is closed, 
enly balanced and actuated by counter- 
weights hout springs, the stairway is 
easily pulled down with a cord, or closed 
with a gentle upward push, Made of wood 
it has brass | and aluminum brackets 
and roe It's available in two 
lengths 
Parts 


arms, 
9” and 9’ 9”—from t 


poration, Nashville, 


SPACE FOR 
Ke , 


Ids Up to Fit 


ring Mask 
& soldering certain kinds. of work— 
for instance, the hinges and seams of a tin 
box as illustrated here-you may have 


” noticed that it's difficult to keep solder off 


areas where you don't want it. 

This 1 be avoided with a chalk mask. 
Dissolve a stick of chalk in enough water to 
make a thick paste and apply with a brush 
around, but not on, the spots you expect to 
solder. It's best to warm the work first so 
the paste will dry quickly. When you've 
finished the job, the chalk may be easily 
wiped off.—Andrew Vena, Philadelphia. 
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STEEL-WIRE 
ORIFICE-CLEAN! 
BENT FOR 
‘STORAGE 


Cleaning Wire Kept in Torch 


A cLoccep nozzle can put a pocket alco- 
hol torch out of commission just when you 
need it. The nozzle orifice is very small and 
should be cleaned only with the fine steel 
wire supplied with the torch for that pur- 
pose. The problem is to have this wire on 
hand. I've found it a good idea to bend the 
straight wire like a hairpin and stick it into 
the wicking of the small tank, just under 
the screw cap. Kept there, it's safe, easy 
to get the very moment you need 
can’t rust.—Andrew Vena, Philadelphia. 


a 


Chisel Rack Protects Edges 


Fine cutting edges of wood-turning or 
straight chisels are protected if the tools 
are hung in the double-shelf rack above. 
The holes in the two shelves are identical, 
and are bored oversize to permit easy inser- 
tion and withdrawal of the chisels. Both 
shelf members are simply butted against a 
back, or could be mounted on a wall or cabi- 
net.—D. J. Bachner, Jackson Heights, N.Y. 
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accelerator, a spring 


Gears Work Offset Serewdriver 


Donixe the war this simple tool gave 
good service at a plant turning out im- 
portant military equipment. Not only will 
it drive screws in tight quarters, but if fitted 
with a countersink, it'll also deburr holes 
you couldn’t reach with an ordinary dri 

Select the gears first and build the gadget 
around them. The ensions shown were 
for %” miter gears %” thick. Square up one 
side and end of a piece of bar steel or 
dural, Locate the shaft holes and gear slots 
from these trued sides. Be careful to drill 
the holes at right angles. Drill both shafts 
for pins to lock on the gears, and shape the 
short one to a screwdriver bit. Harden it 
for greater durability—Edward J. Carey, 
Brooklyn, N. Y. 


Spring Limits Speed of Car 
INSTALLED on the 


clip made by Speed- 
Minder Laboratories, 
Chicago, resists foot 
pressure at a prede- 
termined speed, re- 
minding the driver to 
stay in that limit. Ad- 
justable for various 
speeds, it allows full 


throttle in emergency. 


put SNAP ano SPARKLE 


|? 
) IN YOUR NIGHTTIME PICTURES 


‘12-INCH REFLECTOR .. . with No. 2 Photoflood lamp, gives pow= 


erful illumination. 
FIRM STEEL BASE... 4% pounds, has special rubber rim for pro- 
tecting furniture ond floors. 


FEATURES | seescoric COLUMN . .. easy to adjust lamp for any height from 
310 5% feet. 

CONVENIENT HANDLE FOR AIMING LAMP... clamping knob quickly 
adjusts tension. 


Price—$15 


KODAK VARI-BEAM CLAMPLIGHT— 
Lamp unit has all the features of the Vari-Beam 
Standlight unit, but is mounted on flexible 
bracket. Padded clamp attaches quickly and 
securely to chair backs, table tops, and tubular 
surfaces. 

Price—$9.75 


KODAK PHOTO FLASHER— 
Brilliant indoor flash pictures 
are easy to take with this self- 
contained unit. Specially de- 
signed for any camera with 
“time” or “bulb” setting. Sim- 
ply open shutter . . . shoot the 
Flasher . .. close the shutter, 
and you have the picture. 
Price—$1.25 (plus tax) 


“Kodak” is « trade-mark 


EASTMAN KODAK CO. 
ROCHESTER 4, N.Y, 
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Complete five-tool unit 


$15950 


ue. ++-with special 2 H.P. 
- X¢ ball bearing motor 
$195.50 


BUILT RUGGED 


and carriage. Centerless 
ground and polished 
steel ways. Heavily- 
ribbed aluminum table. 
Four life-long grease- 
sealed Fafnir ball bear- 
ings. Unit weighs over 
200 pounds. Will last a 
lifetime. 


was a CIRCULAR SAW 


Has maximum distance of 46” between aaw blade und fence, 
lock. New principle provides 


A as 4 LATHE f 
84” between centers, Swing: 15", Variable speeds. Quill Feed: 444". i 12", Table Dimensions: 1444" 
x Table. 


Standard Equipment: Tool rest. Drive center. Dead center, 
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TOOL YOU'VE 
ALWAYS WANID 


CIRCULAR SAW «+ DRILL PRESS “icnconta’ 
WOOD LATHE «+ DISC SANDER 
Five Sturdy Tools...each better than a single-purpose tool—engineered 


into one compact unit. Thousands already in use. Is rugged enough 
to last a lifetime. And priced so you can afford it 


Scns —built for man-size work—is no toy. 

Compact (59” long by 21” wide by 18” high). Shopsmith 

weighs over 200 pounds. There's an 8” combination cir- 

cular saw that cuts 244" deep... big capacity lathe with 

15” swing . . . accurate 12” dise sander . . . horizontal 

drill press with no limit to work length .. . vertical drill 

press with ¥/2" capacity Jacobs key chuck. Shopsmith 

also excels as grinder, buffer, drum sander, router. And 

you can change from tool to tool in less than one minute! 
Demand, of course, is ahead of production. But Shop- 

smith will soon be available to the 

thousands of craftsmen who have long 

demanded a compact, sturdy multi- 

purpose power tool, Your wait will be 

rewarded. Magna Engineering Corpora- 

tion, 465 California St., San Francisco 4. 


Shira as AVERTICAL DRILL PRESS 


Dia., 6 spline, hardened tip. Spinile Feed: 4¥3". 

4 greave-sealed Fafnir ball bearings. Variable SUPE as «4 HORIZONTAL DRILL PRESS 

speeds, Table: 1403" = 17°, ‘Only Shopsmith performs this highly useful function. No limit to 
Standard Equipment: V2" Jacobs key chuck. Fence. length of work: Provides accurate method of drilling for doweling, ete. 
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Waste Whisked Away 

Tus San-i-Way ® waste container holds 
a disposable, water-repellent, waxed-paper 
bag in a steel framework. Toe pressure on a 
pedal opens the bag for receiving garbage, 
or releases it for removal. It is made by 
LeRoy Products, of Ypsilanti, Mich, 


Gas Hardens Auto Parts 


A “pry CYANIDE” treatment of small auto 
parts, replacing liquid cyanide salt baths, 
gives the parts longer life. Shown above is 
the dry-cyanide-gas furnace at GM’s Olds- 
mobile Division. Small parts, such as brake- 
lever pawls and shift levers, are case-hard- 
ened at between 1,475° and 0° F. and 
exposed to the gas. An oil bath follows. 


220 popuar science 


New Latch Is Safer 


Tue weight of the latch handle of the new 
door and window bolt lock shown above 
makes it fall automatically into a fixed and 
locked position at all times. The manufac- 
turer, Hall Industries, of Chicago, IIL, claims 
that this feature makes their Handle-Latch © 
practically jimmyproof, The hole in the cen- 
ter of the bolt receiver makes it possible to 
attach the device in two positions: either in 
the regular way as illustrated here, or turned 
ing the bolt, with the hole as the bolt 
receiver. 


= — ror 
Railroading 185 Tons 


Tu heaviest piece of electrical equipment 
ever shipped out of a GE plant, the external 
generator case, shown above being loaded 
on a special flatcar, weighs 369,500 Ib. It 
is part of a turbine-generator set that will 
produce enough power for a city of 200,000. 
To clear a bridge at one point en route to 
its New Jersey destination, railroad tracks 
had to be sunk five inches. A normal two- 
day trip took six day 


PTR) ge eg 


F Wow...U6HT 
“WHEN YOU NEEDIT! 
Ray'0-Vac LEAK PROOF batteries f ag 

stay fresh for years ! es 
(because theyre sealed in steel !) é = 


Ask for Ray-O-Vae Leak Proots 


_ Buy Spares... oiattay fad 


Deep or shallow? Crisp or damp? 
Falling straight down or angling in at 80 miles 
an hour? 

No joke! The Army Signal Corps has push- 
button weather the whole year round — and 
right at Fort Monmouth, New Jersey! 

‘These versatile Army weathermen don’t stop 
at mere blizzards, In their new equipment 
torture-chamber, they can yank the tempera- 
ture down to an unearthly 100 degrees below 
zero or boost it to a broiling 190 degrees above. 
‘They can make rain like a Rangoon monsoon, 
hail like cherrystones, fog like London’s, hurri- 
canes and typhoons and desert dust storms 
like nothing civilized man has ever seen! 

Here’s the recipe for snow. In a chamber the 
size of a 4-room house, they yank the tempera- 
ture down to minus 40 with 
huge ammonia compressors 
powered electrically with 700 
horsepower. Then they shoot 
in saturated steam which 
quickly turns to fog and drops 
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CAREERS WITH A FUTURE 


U.S. Army and 


U. S. Air Force 


[Pere 


How’ ll ‘you have your snow ? 


to the freezing point where it forms a super- 
cooled cloud. At 5 or 10 degrees above zero, 
Signal Corps engineers induce nucleation by 
shaking a thimble-size bag of dry ice, When 
the cloud gets down to minus 40, the water 
vapor crystallizes into billions of snow crystals 
which fall to the floor or can be blown about 
with a high-speed propeller. 

Ina single week, military equipment can be 
tested in every conceivable kind of weather — 
testing which otherwise would take many years 
and millions of dollars to accomplish. 

Do you like this sort of forward-looking 
achievement? Nowhere is science getting a 
bigger run for its money than in the technical 
services of the U. S. Army. The ambitious 
young scientist has his choice of technical 
schools galore! If you are 17 
to 34, ask your nearest Recruit- 
ing Officer if you measure up 
to the Army’s high standards. 
U.S, ARMY AND U. S. 

RECRUITING SI 


| 
Histon Rings 
ear out, too 


and oil pumping is the first symptom 


When oil pumping starts, look to your piston rings immedi- 
ately. Delay can mean a lot of needless grief and expense. 
Piston rings can be replaced easily and inexpensively. And 
when you install Hastings rings you stop oil pumping, check 
cylinder wear, restore engine performance. It's the best 


money you can spend on your car. Hastings Manufacturing 
Company, Hastings, Michigan. Hastings Ltd., Toronto. 


oe HASTINGS 


= STEEL-VENT PISTON RINGS 
Got on Cylerdee Wl 
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Uf a fal anchors you fail 


g 


‘Send your wife back to the crest of the hill to flash 
a warning signal. Equipped with a WINCHESTER 
+. the dual-purpose light that throws both red and 
white light rays...she can warn approachit 
you can change wheels with the aid of 
it from your second WINCHESTER 


LONE, PUT RED-WARNING LIGHT ON 
HIGHWAY 50 YARDS TO REAR OF YOUR CAR 
Play safe. $3.10, the price of these 2 WINCHESTER 


Aashlights complete with batteries, is inexpensive 
life protection” for you, your wife und other travelers. 


WINCHESTER waxrenies 


Last almost TWICE as Long! 


Still cost only a dime. *But, measured 
by A. S. A. light industrial flashlight 
test, the Winchester No. 1511 flash- 
light battery now LASTS ALMOST 
‘TWICE as long as previously. Reason? 
Research found a way to step up the 
power of the light-making chemicals. 
Use them not only in flashlights but 
also for any equipment using regular 
flashlight-cell nize batteries. Winchester 
Repeating Arms Company, New 
on, Connecticut, Division of 
Industries, Inc. 
(Right) No. 6410 Winchester with 
hanger; complete with batteries, $1.65. 
(Below) No. 4510 Winchester, com- 
i 1.45. ‘Other 


Winchester Flashlights at your dealers 
ye 


from 59¢ complete. 


201) WINCHESTER 


‘TRADE-MARK, 


LASHLIGHTS AND BATTERIES 


| 
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HULAR SCIENCE 


Trouble-Free Valv: 


Tue valve seat, washers, and all wearing 
parts—main sources of trouble in valves—have 
been eliminated in this new valve, Devel- 
oped by Knowles-Fisher Corp., it opens and 
closes with a flick of the finger, and is both 
jamproof and leakproof. When opened, a 
highly polished stem is withdrawn from the 
lower to the upper of two synthetic rubber 
collars, As pressure builds up gradually, 
operation is smooth and almost noiseless. 


No Shortage of Salt 
Stx Pounps of salt seasons all the food an aver- 
age American can eat in a year, yet enough salt 
is produced to supply every person in the world 
with 40 pounds. 


Cooling Hot Miners 
Ir cers so hot below the earth’s surface (the 
temperature increases 16°F. every 1,000 feet 
underground) that the world’s deepest gold 
mine, in Robinson Deep, South Africa, had to 
be air-conditioned to prevent cremation of the 
miners. 


‘Champion Spark Plugs for model gas engines give the same 
dependable performance as regular Champions. Champion 
Ceramic insulation—Sillment sealed. Alloy needlepoint 
elecrrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 


Dependable 


. CHAMPION 


America’s Favorite Spark Plug 


Keep your eye on the track! 


Most racing drivers use Champion Spark Plugs 
because they have found that they 
insure better, more dependable engine 
performance. Most motorists have 
likewise found this to be true—and have 
made Champion America’s Favorite Spark Plug 
—for every engine! 
CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


Oa 
1 ? he 
FOLLOW THE EXPERTS . 
DEMAND NEW DEPENDABLE CHAMPIONS FOR YOUR CAR 
Listen to the CHAMPION ROLL CALL . . . Horry Wismer’s fost sportscast every Friday night, over the ABC network 
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ISN'T IT A HONEY! 


+a. with the "super-imposed-image” Range Viewer 


Uwiersats 


BUCCANEER 


double frame 35mm. candid with 
“super-imposed-image” Range 
Viewer formerly only on expensive 
yet only...65.00 


imports... 


J 


T1227, )5 4 bovey . this Universal Buccaneer: The slick, 
double quick Range Viewer finds your range and composes 
your picture ia a single look. 
It goes, into split-second action . . . takes “out of this world” 
color shots, indoors or out; briiliane black and white on dull 

‘or bright. Its shutter release automatically locks against dou: 
ble exposures. No more wasted flm of picture disappointments. 
Ie’ only the Buccaneer that combines all these features: coated 
65.5 lens for all-purpose use: builtin flash synchronizer 
fe shutter speeds: 1/10ch to 1/300th, time and bulb: 
in. extinction type exposure meter with calculator. See 
Universal's Buccaneer~the camera chat experts endorse. 

UNIVERSAL CAMERA CORPORATION, 
New York, Chicago, Hollywood 


UNIVERSAL'S METEOR 

The economy, candid with 15 
“professional” features! Coared 
lens, ‘synchronized fash unit 
variable aperture 15.00 


UNIVERSALS MERCURY IT 
“The greatest candid for color.”* 
35 mm. single frame. Extreme 
depth of focus, coated £2.7 lens, 
speedsto1/1000thsec. 82.90 


ures that Cok. 
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For Pi 


k a Uwiversa 


x-acto 


HANDICRAF 
KNIVES & T 


Choice of experts in 
every art and craft 
field. A blade for every 
purpose—quickly inter- 
changeable. Singly and 
in sets, 50¢ to $50.00, 

(Stightly higherin Canada.) 


Buy where you see this sign— 
At hobby, hardware, gift and dept. stores. 


X-acto Crescent Products Co., Inc., N.Y. 
In Canada, Handicraft Tools, Ltd., Toronto 


Sand Casting—Forging—Heat Treating— Case Hardening 


BRONZE FOUNDRY 


In your own work 


reine and case harden steel 
ii not complete without x. POU 


DRYETTE 


Three aives are ‘available 
bronze’ castings of 
fi 


circular. KANSAS CITY SPECIALTIES CO. 
Bex 6022, Dept. 5. Kansas City, Mo. 


AUTOMATIC GRI 


SCREW- 


DRIVERS 


UNSURPASSED 
QUALITY 
Plus the 


Now-A New Kind 


of Screening (ial 


STHINPROOF RUSTPROOF TROON ds ati é 
-LASTS A “LIFETIME Good looks are just o part of this amaz- 


ing new screen material, Because it is 
absolutely rustproof... corrosion proof, 
LUMITE can never stain the sills or side 
ou walls of your house—never become ugly- 
looking or discolored, 
Here's the screen you would never 
have believed possible . thot 
‘always stays taut and firm! Punch it, 
bump it, lean on it—it gives—then 
snaps right back when mounted pro- 
perly. Lasts as long as your house 


—} Perfect for the man-about-the-house, 


Different ib tims red the no-upkeep screen. It never 


‘or any protective coat- 
gly easy to handle—you 
can cut it with ordinary 
no special tools. No scratched fingers. 


Made from saran plastic, he fibres of this amazing mo- 
terial LUMITE qualities never before imagined in 
on . Imagine —if you con—a screen com- a 
pletely unaffected by water sun, smoke, soot, acid Fectereyn ot 
fumes, or salt spray. That's LUMITE! Sold by leading 
Hardware, Lumber or Building Supply deolers 


Screen once and for all with 


+ + eeueees 
ss 


HAH 


i} Woven of saran 
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Designed around modern circuits, 
ufactured of the fines 


pplied complete (less tul 
arts, punched and 


vin bowke we. tor$ 950 


°Price 
West 


$15 higher 
Rockler 


For full detoils, write to Dept. PS-6 
ESPEY MANUFACTURING COMPANY, INC. 
528 East 72nd Street New York 21, N.Y. 


INCREASED 
GAS 
MILEAGE! 
FREE TRIAL 
IN 
YOUR CAR! 


OCTA-GANE 
2425 E. 57th St, Los Angeles 11 


Dept. PS. 
Los Angeles 6, Calif. 


FASTEST PLANER inthe WORLD 
at this Low Price... 195% 
BELSAW Multi-Du a 


Speed up 
_S profits! BEI 


Alvarady St 


Planer 


i —" on 
(s44ag0ca | 
—j— 


15 H.P. “V” TYPE ENGINES 


TWIN CYLINDER: 


SUPPLY 
COMPANY 


312 EAST 33rd ST. 
NEW YORK 16, N. Y. 


INDUSTRIAL 


Work in a fascinating and profitable hobby; Just out 


| 9648 Linwood Avenue, 


WILPOP SPRINKLERS <5 


AS MODERN AS TOMORROW 


eo, ‘boot betreh 8: Michigen 


= 


0, Galil 


Send for FREE FOLDER 


WILJACK COMPANY 1128 mission, South Poses 


1x50 PRISH 


BINOCULARS 


Military Specitications 
Brand New With Leather Cose 


COATED see 


Actual Photog 
ee ae 


Descriptive Literature on Request 


BROWNSCOPE CO. fiw % 


new Youn “to 


replace with a 


DELCO 


BATTERY 


= 
AncoRAIN-MASTER’ 


WINDSHIELD WIPER 
BLADES and ARMS 


Blade snaps on—Stays put 
Can’t fall off—Can’t blow off 


CS ame 
il 
ee 


FINGER? ———_ =x 


Don’t Blame Your Gas-Pump Man! 


Sure, he knows how dangerous it is 
for you to drive your car... in 
stormy weather . . . with dull old 
windshield wipers that smear and 
SMEAR! 

He'll gladly put on for you—quickly 
—a pair of keen new ANCO RAIN- 
MASTER Blades—orBladesand Arms. 


HE NEGLECTS YOU? 


He has RAIN-MASTERS . . . But he 
forgets to remind you? Too busy? 

After all it's YOUR car to protect. 
«So, YOU ask HIM for RAIN-MAS- 
TERS next time you buy gas....Pat- 
ented features. .. Original equipment 
on DeLuxe Models of high-grade cars 
because RAIN-MASTERS Clean 


No Rod CanTouch / 
WONDEROD’S 
ACTION anc | 


pared 
Shore SS FIBER if 
nesig THE DIFFERENCE 


Fish-tested by thousands of commercial and 
sport fishermen—the unanimous opinion is 
“FINEST RODEVER MADE for ACTION 
and POWER. You'll cast more accurately, 
and WONDEROD will take all Mc. Fish 


ie resiliency, strength—is secret of 
‘ONDEROD'S ACTION 

and POWER, Buy at your 
sports store. 


HONOR BUILT for 
FIFTY YEARS 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES, Chev 


Foams wanrep _ore gvoronieed for life ot your cor 


quicker—Clean cleaner—Last longer. SANDEE MUFFLER CO. 
BOX 296 LA TH. LOS ANGELES 43. CALIF 


Céksaicia nase ite pembew oats 2624 W. SLAUSON AVE., LOS ANGELES, CALIF. 
May save you a costly smashup! a 


Made by ANCO ... makers of the 
new CLEAR-FLEX* Wiper Blade—the 


only Blade worth more than RAIN- B 2 eee, 

MASTER. Costs more. Ask your good Better Built 

ANCO dealer to show you why. Leia 
Trade Mark 


Quality Protected Under Fair Trade Laws 
ANCO Patented Products—Patents Make Jobs 


son COmpany 


ished 1918 
GARY, INDIANA 
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9-12" LATHES 
- 29.50 te 37.50 
= q 
yy 
cs 18" JIG SAWS 


39.95 


1” TILTING TABLE SAWS 
44.95 t0 75,00 


a DOLLAR FOR DOLLAR 


eekm~. 
TOOL FOR TOOL / 
wfoske WY 
Te tine mania 


ea LEADS THE FIELD id 


Make your selection from this broad line. You'll find 
just the right Foster Power Tools to fill your needs. 


Built to serve home, farm and industry Foster Power 
Tools have all the latest design and construction features. 


33 fine tools 
eon WHICH 10 choos 4 


BAND SAWS © 10x2%" THICKNESS PLANERS $119.50 DRILL PRESSES 
9.95 10 04.50 12¥4x4" THICKNESS PLANERS 230.00 49:50 
12° ‘TILTING ARBOR SAWS 147.50, 
RADIAL ARM SAWS 19°50 
RUM AND DISC SANDERS 29.95 


© 12" WOOD TURNING CHISELS-se1 of 6 6.95 
13" WOOD TURNING tet 8 12:50 
SEE THEM NOW AT : di Saonnacbiee FOR FREE CATALOG SHEETS 
YOUR FRIENDLY FOSTER DEALER CIRCULAR SAW SEE YOUR DEALER OR WRITE DIRECT 
‘SHAPER HEADS AND KNIVES 


-f.; er manutac ing co 


3 KINSEY AVE, BUFFALO 17, N.Y. 
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Pulsing steadily, nearly 100,000 times an 
hour, your AC Fuel Pump is the strong, 
reliable heart of your fuel system. It has 
given you long, faithful servi 
of its inbuilt quality and scien! 
You can prolong that faithful service 
indefinitely, if you insist upon a new AC 
when you replace your present pump. 


There is no satisfactory substitute for 
quality. 
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FLEXIBLE SHAFT 


© Converts Any Motor, Drill 
Press, Electric Drill, Electric Fan 
Into A Handy Rotary Tool. 

© Attoch ROTA-SHAFT 


‘Pool for dol 


tng 
ut 


YOUR 
ELECTRIC 
MOTOR 


lad 


‘VACUUM 
CLEANER 
MOTOR 


SEND NO MONEY! jstotnnoniy ‘82198 
Blas postaxe on delivery” or sond°62.98 and 
Feturn'ter money-back” . 


Baye—it not delighte 


19 Strader Ave. Cine! lo 
PRESSURE QUEEN 
FOUR CYLINDER 
PORTABLE AIR COMPRESSOR 


SPRAY PAINTING OUTFIT 


$9995 


COMPACT @ RUGGED © POWERFUL 


‘The ideal air supply for home and farm workshop, 
machine shop, garage, servi te 


‘compressor ag 
7 . spray gun and 
4 hp. motor; fully’ guaranteed. With 4 bps 
motor—$109.95. 
IF YOUR DEALER DOES NOT SELL 
PRESSURE QUEEN WRITE DIRECT. 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AVE. HARRISON, OHIO 


— = on 
akes Follshing kare 
ABV! — 


average car magnified 20 
times. The left side is shown 
still covered with Traffic Film. 
The right side has been cleaned 
with Du Pont NO. 7 POLISH. 


DU PONT 
N°7 POLISH 


Contains “stroke saving” methyl cellulose 


Attention... Save work, save time, give your car a bril- 
NEW CAR OWNERS! liant shine . . . with easy-working Du Pont 
ish NO. 7 POLISH! It is made by a patented 

behaet cars. formula . . . loosens dirt and grime quickly 


. . Cleans up fast without streaking . . . pro- 
duces a high, dry gloss. Use NO. 7 POLISH 
to restore original color and lustre—the 


! 
easy operation. Produces a bril- eany way! 

Hiant, lasting lustre. Keeps cars i | 
looking new. 


DU PONT SPEEDY WAX BETTER THINGS FOR BETTER LIVING 


«++ THROUGH CHEMISTRY 
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THE BRUSH WITH A 
THE STEEL BACK 


Tease send me complete information abou 


speed Sweep brushes. 
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Cr.ucked 
Water Jacket 
SEALED 


TIGHT 


Use Smooth-On No. 1 
Tron Cement to seal cracks 
in cast metal parts such as 

water jackets, crank cases, gear 
cases, etc. This quick-hardenin 
cement stops leaks and holds cx 
—for it expands slightly as it sets 
Use it, t00, to stop leaks in radi 

ati 


oF 20.Ib, size at your hardware store. 
If they haven't it, write us. 


FREE 40-Page Repair Handbook 


Shows, besides above repairs, 
ing "household ‘uses, Hatin 
stopped. Loose hinges, handles, 
trations, Write 


ny time-saving, money-say- 
plumbing system ‘leaks 
tightened. 170 illus: 

Y 


Doit with 


SMOOTH-ON =: 


THE IRON CEMENT OF 1000 USES 


port ‘unity 
UNLIMITED 


AD 


Operates from Auto 
Truck or Tractor Motor 


Speedy ur. 


“For only $4.85 
I'm Painting the 
EASY Way!”” 


Now paint things in 
‘minutes instead of hours! 
Save money _ besides! 
Speedy Jr. needs no elec- 
tic motor or compres- 
sor. Just fill cup—at 
tach” co spark plug 
Saetiag — Be ee Aternate Firing Twin 2.5 HP. 
and spray away! Gives 
that "smooth factory: mv Aiornate Firing Twin 
look to furniture, toys, Model KO Large Alternate Firing Twin 
Bsodicrale, scrgene Model SD Super Alternate Firing Twin 16.0 H.P. 


and auro touch-up. Model PO Heavy Duty ed Twin 22.0 HP, 


eee Ali ratings are tifled Brake HP. = 


The finest motors Johnson ever built—each 
one proved by years of use in the hands of 
thousands of owners, Packed with fine per- 
atu h keep on performing 
season after season. Ask your Johnson Dealer 


by 
FRIENDLIER YARD to show you. Look for his name under “Out- 
«2» SU8T 10# P board Motors” in your classified phone book. 


STANLEY] PLAN SET No. 14 _ Yours ter Years 


Write Dept. 20 for Free Booklet~"How to Sproy" 


W.R.BROWN CORP. 5720 Armitage Ave., Chicago 39 


Makers of famous “Speedy Sprayer” 


forma 


8ways to make ad 


@ Lure the birds you like by pleasure and_s better yard. or swe 
building them a'home.-” Bend 10c for Plan Set No. 14 PERFORMANCE 
S types plus a feeding box. and list of others. Stanley . 

—_— 


Plans also for garden seat Tools, 268 Elm St., New 
and a trellis.” Hours of Britain, Conn. 


pe Fee 
Handy Chart 


Write for the new 
Sea-Horse 
Handy Chart, Iustrates, charts 


o IOANSON 


TheSPEED SAW FILER 


pomuge 
THE SPEED CORP. 
£2025-BN.E. Sandy, Portiand 12, Ore. 


JOHNSON 


MOTORS 500 PERSHING RD., WAUKEGAN, ILLINOIS. 
Johnson Motors of Canaile, Peterboro, Canada 
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i GOOD WEAR ror WORK 
GOOD LOOKS ror PLAY 


fv! 
waters every where a 


known it is 
nown for super perf Twill is 
us features th, wor 
(0 fishing f at add rand t 
& fun, Try ch . 
on a boar Zephyr : ‘colors 


then decide if 


less th me 
han four 

vi NESS — four cy), 

ler starting ease a 

inder flexibility and fon 


jemand Reeves 


TR shrinkage less than 1% 


Residual 


spol lt a0 ow weg 
he a jot Evinrude dealer as 
demonstrat Stay arrange a REEVES BROTHERS, INC. 


he Zep! 
: Zephyr, or 54 Worth Street, New York 13, N. Y. 
‘ed companion 


its swift and sp 
model, the Lightfc 


NEW 1948 
Plastics Supplies Catalog 


Just off press. Pull details on Plexiglas, Lucite, rods, 
sheets, tubes. Acetates, cements, dyes, buffs, molding 
sets, tools, accessories, Everything in 
plastics, es, sizes, colors, ete. Price" 10c, 
stamps or with ad for catalog. 


PLASTICS MFG. & SUPPLY C6 
4307 Buell Ave. Cleveland 3, Obie 


ATOOL... 
NOT A BRUSH 


PAINTERS’ 
STRIPING 


TOOL 
NEW, IMPROVED 


x Two new stars in the light morr field... the new | 
Spurtwin and Sportsman. Both offer the revolutionary 
FISHERMAN DRIVE .. . weedless. shoal-riding, suag- | 


proof. . . the teal ticket for fishing | 
shallow or weedy waters. See your 
dealer — look for his name under | 
“Outboard Motors” ia the yellow 
pages of your phone book. Catalog | 
ye — write for it today! EVIN- 
\\ RUDE MOTORS, $789 North 27% 
‘Street, Milwaukee 9, Wisconsin. 
Tn Canada: Es 


ST IN OUTBOARDS © 39th YEAR 4234-A Lincoln Ave., Chicago 18, lino § 


ide Motors, Peterboro, Ont 
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Keep Brushes like New 


At Paint, Hardware, Dept., and 5& 10¢ Stores 
Patent Cereals Co, Geneva, N.Y. 


DEEP TONE 
Dual Mufflers 


for Ford, Mercury 


ADVANCE MUFFLER CO. 


6800 S. Vermont, Dept, PS-68, Los Angeles 44, Calif 


For FATHER'S DAY Give DADa = 
Nimrod eure 


© WINDPROOF 
GHTWEIGHT 
© LARGE FLAME 


AT YOUR DeAue Guaranteed © 


9 8 


pg 


That’s the wide 
range of drive sizes— 
4" to 1"—offered in the 
popular socket wrench 
sets made by Plomb 

Tool Company 


Do you need a midget ¥,” drive 
socket set for speedy nut running on 
small equipment, . . . or an extra 
heavy-duty 1” drive set? Regardless 
of your requirements, you'll find the 
right set among the many types made 
by Plomb Tool Company. Sockets 
and attachments in these sets are of 
the highest quality obtainable—accu- 

% rate, superior in de- 

NSY sign and made of 

5 finest alloy steels. 
Buy them today 
from your Dealer. 


4882 


PLYMB TYVVL LV. 


2257T Santa Fe Ave., Los Angeles 54 
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KESTER SOLDER 
MAKES METAL REPAIRS EASY 


‘one of America’s busiest and most im- 


portant seaports Use Kester Cored 


, For the city, named in their honor, is d 


Going through by train or automobile, Solder for metal repairs as well as all metal 
le of the charm of this fasci- 


one sees li 
nating city — but Baltimoreans experi 
d 


craft hobbies. An outstanding product that 


| 
| 
| will give you real soldering efficiency. 


{ 
td KESTER 
‘ 

1 


ence it eve 
of gracious living. Rarely, in other 
will you find one who “used to live in 
Baltimore,” because it is too good a 
place to leave. 


SOLDER COMPANY 


4254 Wrightwood Avenue Chieago 39, 1Minols 
Foctories alto a! Newark, New Jersey — brontford, Cando 


> Beech-Nut Beechies 


Baltimore's favorite BEECH-NUT 


MILES PER 
GALLON 


CUSHMAN 
ENGINES 


Baltimore's Skyline. iby fron 
tothe Chesepeate Bay 
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Do both jobs at once ! 


os yourubiton 
soeony! Apply Cate WIN enzosen 
ota 

¢ ‘The liquid 
Tpowser 


one 


‘See what happens: 
SN 


tations, aute supply, 
ry or variety stores. 


Before Carnu the 


Yokes oll J 
ern o 8 
Mokss chrome 


Corny ot 
department, 91 


hardware, 


Johason’s Auto Wax is easy-buffing wax —just the thing for 


any home handy-man who wants to give his cara professional 
How to weatherproof a Carnu Polish shine. And there's no better protective coating. Johnson's 


A tough, protective coat of Johnson's Auto Wax guards the finish against sun, heat and’ moisture. 
Auto Wox does all three: You'll find ie easier, t00, 

1. Maintains the Carny shine Rpelenst agg epee pr 

2. Protects the finish in all weather ‘Auto Waris vold wherever Carnuis sold. 

3. Helps preserve the color. 


"Garou and dohason't” are regiatered dear BEG ohne & Son, Toes Racine, 
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SAVE MONEY, HAVE FUN, =| amma 
BUILD LAWN FURNITURE, = iscics 


with EASI-BILD* Full-Size Patterns | 


You can build this lawn furniture at less than 1% | * 

the store cost—without special tools or skill! |  Spenis the job of drew 
Easi-Bild Full-Size Patterns are easy to use. It's 

the dress pattern idea applied to flat lumber. | 
Just trace, saw, and assemble. And for stronger 
joints throughout, use CASCOPHEN, Casco’s 1 
new, waterproof glue. CAMIL 


*Reg. U. S. Pat. Off. by Eosi-Bild Pattern Co. has the 


How to choose a glue! 


Follow these directions and you'll solve all your 
gluing problems: 


For boats, outdoor furniture, sports 

ints that must withstand outdoor 
Cascophen (Resorcin Resin Glue). The first 
Completely durable glue available to home- 
craftsmen! 


| Estoblished 1876... Factory of Camillus, 


For furniture, toys, heavy-duty home repairs 
‘strong, stainfree, moldproof, highly water-re 
sistant Cascamite (Urea Resin Glue). Mixes 
quickly with cold water! 


Resin Glue). Liquid, ready to use! 


general Costume 
> % use the new, Jewelry 
clean, white, fast-setting Cascorez (Polyvinyl 


Engrave your nome... etch letters or 
designs . . . place permanent identification 
marks on anything with this unique hand 
tool. Carves wood and linoleum, cuts cord- 
board and balsa, tools le Just plug 
in on any 110 volt AC lin 
No home shop is compl 


P.O. Box 215, Pleasantville, N. ¥ 


Enclosed is ¢ for patterns checked below. 


() Lawn Chair, Pattern #32—25¢ 
() Lawn Glider, Pattern #155—S0e 
( ) Lawn Chaise, Pattern #78—35e 
(__) Please send free folder illustrating 100 pat- 


HAL pteetee without @ Burgess Vibro-Tool. 
SRL SE Ee See your dealer or write for 
Name information. 

DELUXE KIT 
patie | Vibro-Tool complete with 22 
city__zone__State —— ottachments in handsome, pale 


ished wood chest.....-$16.50 


THE BORDEN CO. + CHEMICAL DIVISION 


Makers of Casco Glues 


BURGESS Vibro-Tool Division 
LAKE ZURICH, ILLINOIS 
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lis Here! 
The New 


Latest in the great series of WHIZZER Bike Motors, it’s the finest 
WHIZZER ever built! Packed with all-star features! The product 
of 10 years of specialized bike motor engineering experience! 
Better-than-ever performance! All the famous WHIZZER thrift! 
See this new 1948 model WHIZZER at your Dealer's NOW! 


It's WiseTo Go 


ASHLLS AA 


Americas Thriftiest Power 
Transportation 


“Baga pr wn or ni 250° Se win 


‘Your Whizzer Dealer is as near as your telephone ... or write Whizzer LY, 
Motor Co., Pontiac, Mich—For 10 years the world's largest bike motor builder! 
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f the century! Super strear 
h new ““Air-Wing 


MONARK SILVER KING, INC. 
4501 West Grond Avenue, Chicoge 35, 1 
Send Free Folder B-64 showing comple 
Tine in full color. 


NAM 
ADDRESS. 
crTy. 


FREE 


value packed 


RADIO 
CATALOG 


write for it today! 


Liyette Radic 


DEPT. KF-8,100 SIXTH AVE.* NEW YORK 13 


ERY work SHOP! 


oplates|ies 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
1 
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8p "ee het 
par pen 
POLY PRODUCTS 2032-B E. Walnut, Pasadena 8, Calif 


Got that NEW-CAR FEEL again! 
SEALED POWER PISTON RINGS 
The only ring with the Full-Flow Spring! 
SEALED POWER CORP., DEPT. H2, MUSKEGON, MICH, 


= TORNADO 


GAS TORCH 
The Modern Way of Soldering 


Ideal for hard and soft soldering, Will bent 
Quickly: solder will flow freel 
No compressed air required. 


2ay illuminating eas Jet with @ rubber hose 
4 0. Tor 


rch No, 119 comes 


Robco Corporation, 204 E. 44th Street, New York 17,N.Y. 


ip IS RADIOS 1 


(COMPLETE KIT omer 


(THE, PROGRESSIVE RADIO KIT is THE 

ONLY COMPLETE KIT. Contains everything 

‘ou need. Instruction Book, Metal Chassis, 

‘ubes, Condensers, Resistors and all Radio parts. 

;-Page Book written by Expert Radio In- 

tors teaches you to build radios in a Pro- 

start with a 1-tube re- 

Before you are done with this kit, you 

will have built 11 Receivers, 1 Public Address 
System and 3 Transmitters, 


cy 

Progressive Radio Club, Entities you to tree expert ad- 

ledand consultation vervice wih licensed radio tech- 
Write for further information, of ORDER 

your KIT-NOW! ONLY "° $14.75 


Teal for 
5 tubes including rectilier, Kit Is complete with tul 
Chassis, volume control, tone control, radio pa 


wire, 
Bhr"Speaker with mounted output 
hadley peed at $1.95. Or use th 
has 5 watts outpa, im 

drive a 12:inch speaker 
postage’ prepaid ‘eth eheck a mancy order. 


with your own 
‘than enough to 


4 


WHEELS 


AT BARGAIN PRICES 


SAVE MONEY 


build your own 
SMITH COMPRESSOR 


Now, te the world-famous Smith Air Com- 
pressor to operate rock drills, paving breakers, 
Spray guns, sandblasting, etc., at low. costi 
Just order the Smith Compressor Head and 
Accessories with complete instructions for as- 
sembling. All you need is a Ford Motor and 
shop facilities, Capacity 60 cu, ft—ample 
power for most compressor jobs. Pressure up 
fo 100 Ibs. per square inch. Head equipped 
with high’ speed compressor valves; auto- 
matic unloading and idling. 


WRITE, GORDON SMITH & CO., Inc. 


TODAY! 405 College Street Bowling Green, Ky. 


Wade 
$900 


IN SPARE TIME 


T did v 
equipment, about 950 


y well last year with my Foley 
a 240 lawn mow- 

$900 f 
in Mass, says 

nd find ti 


LHLM., New AGW, 
have flied over 5000 saws in 8 
Foley Automatic Saw Filer very satisfacto 

Make up to $2 or $8 an hour in Spare Tit 
With the high prices of food, clothing and 
everything else, Just think what you could do 
with extra money every week! With a Foley 


Automatic Saw Filer you can file hand, band 
and circular saws better than the most expert 
hand filer. “The first saw I sharpened with my 
Foley Filer came out 100%;"—writes C.E.P. 
Every saw you sharpen with the machine ac- 
curacy of the Foley Saw Filer is an ad that 
rings you n sustomers, Cash busi 


canvassing. No eyestrain, no experience needed. 


FREE BOOK 
INDEPENDENCE AFTER 40! 


Shows just how can start at 
home in spare time in your basement 
or garage. Just think—with a small 
investment head, no stock of 
goods to carry, you can get right into 
a cash business—and later on dev lop 
into a full-time repair s Send 
coupon today for this pra 


Send Coupon for FREE BOOK 


FOLEY MFG. CO., 619-8 Foley 
Send FREE BOOK—Independence After 40 


Name. 
Address. 
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All Soldering is a Cinch with the 


LENK bunVirip™ 


SOLDERING IRON 


The perfect Soldering Iron for hobbyist, novice 
and mechanic. Has always cool, unbreakable 
Gun-Grip. 4 interchangeable tips for varied 
pproach—light and heavy duty. S| 
jure for delicate work. 
Brilliantly chrome 
pletely U. L. approved. Buy one at 
your dealer's today. 


FREE! errs'on soweanc 


THE LENK MANUFACTURING CO. 
30-38 Cummington Street, Boston, Mase. 


IMMEDIATE DELIVERY! 


Complete 
‘os shown 


4° 


F. 0. B. ROVERSFORD, PA. 


BENCH SAW 


CUTS THROUGH 2%6” 


Toble 12x14”. Tits 1o45°—Cilite bearings. Shipping W. 48 Ibe. 


AMERICAN MACHINE & TOOL CO. in. 


DEPT. 200 ROYERSFORD, PA. 
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the streamlined 
Garden Tractor 


Mowing grass or weeds is only one of many 
jobs you do quickly at low cost with a new 
Page. New “big tractor” features. Head- 
light and equipment light for night work. 
New quick-change hitch. Balanced for easy 
handling. Direct drive, worm-gear transmis 
sion, using cut gears and ball bearings. No 
cheep belts or chains. Gears and cluiches in 
dust-free case. Adjustable wheels. Individual 
wheel clutches make turning easy. 11/2, 2, 3, 
and 4 H.P. Backed by 20 years’ experience. 
Write for dealer's name and free catalog. 


Page Dairy and Farm Equipment 
1916S. BIst Streets Milwaukee 14, Wisconsin 


Pratt Gol 


NU-ENAMEL DEALERS EVERYWHERE 


How to Drill Holes in Concrete 


UTICA TOOLS 


FOR MORE TOOL MILEAGE 


‘TOOL NO. 523-7" 
General Purpose Gripping Pliers” 


UTICA DROP FORGE & TOOL 


CORPORATION 
UTICA 4, NEW YORK 


GLAZEWASH YOUR CAR 


In 10 minutes for only 3¢ 


: : Complete Indludi 
SUPERB OPENS CLEANS ROE FOASITIC/ 3c 


GARDEN CLOGGED GREASY Peckoge Clazewesh 
SPRAYER PLUMBING FLOORS Package Utility Solvent 
gels el-purpeve 


Sprays liquid insecticides, When drain stops up, place Magically whisks grease and aka 12 gaa 
ferilizers, weed-killers, No rubber adapter” in” open- diromparagetior rive 

ing, place gun nozle in ways, porches, 

wapter, pull trigger, Werke! outside valla feces, 

Presto!!! “drain is opened 

and really cleaned. Pays for 

self in plumbing bills saved. 


If your dealer can't supply you, order direct. . 


gPRAY- FoR aric IR 


Manufactured hy MOTO-SWAY CORP., So. Pasadena, Calif. 


(One of America’s Oldest Manutectorars of Quality Avtemetive Products 
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3 Valualle reer perer rel 


BOOK 


Semi-machined 


shank. You machine to fit chuck 


DRILL CHUCK 2: ote: tots 


for Home SOUTH BEND LATHE WORKS 


Playroom ARBORS ‘teste senor son ten 2, nen 
Summer Cottage 


ARBORS with 
Wa. taper shank. $0.85 
apes shank... 1.30 
straight shank 1.15 
If You're Building 3/4" straight shank. 1.20, 
Your Own Firepla “See your dealer or sent direct postpaid 


rehire a i SOUTH BEND 


tonerete or brick slab the size 
of your ‘fireplace. “Center your 
FYRO-PLACE, the warm-air’ cir 
culating form, on. the base, and 
build around’ it, You will’ have 
a well-engineered, successful fire ‘SELF-PROPELLED — MOVES 
place, You can't’ fail ANYWHERE on OWN POWER: 


Book Also gives 10 Ideas for World's fastest Log Saw. Pow- 


OUTDOOR FIREPLACES 


‘money 8 
jothing 


“imple or elabor 
$19.93 at Buffalo. 


\WAITE FOR 800K TODAY Sn = 
Varser’ boot BUILD or BUY... SPECIFY 
PRICE FIREPLACE HEATER & TANK CORP. + Torg-tess Axles * Bull Dog Hitches end 


30 Austin Street, Buffalo 7, New York WAMieh BLOW TOOL COMPANY 


Send for FREE Catalog 


Im General-Purpose 4-Ohm Intermittent Tests 
‘THE “EVEREADY” NO. 950 FLASHLIGHT BATTERY 
OUTLASTS ALL OTHER BRANDS! 


bs ssusrr pull 
sone ‘1s78 $5] 


fully designed 
aluminum die-cast 
body, 2 interchangeable chuck collets, 
cool running motor 3,000 R. P. M. 60 


110 V.-A. C. Cutler-Hammer slide YOU NEED THIS! 


stle Toa, 
‘oday., tomorrow, next _ week—sometime—you 
joth wouldn't trade this tool for a hundred dollars 
Tr's different—better than anything you have ever 
Seen in its feld—a hydraulic bumper utility jack 
that picks up loads from 8” below its base to 22” 
above, raises load a full 17". Ive the famous 


SEND NO MONEY - FILL IN AND MAIL TODAY American Hydraulic Bumper Utility Jack with 


chain and grab hook attachment. It's the bumper 


©) MINOR MACHINE CORP. 2 jack that's safe. Grab hook can't slip off bumper 
p45 North Division a. or bracket, Chain and grab hook pull fence posts, 
©. D. one Drillmaster Power . Pipe, small trees, roots, forms, rocks. Hundreds 

1 $7.95. 1 of ses “and at all times the greatest tire-chang- 
ing jack you've ever seen. 3,000 Ib, capacity. fi 

1 your dealer can't. supply you today” with the 
1 . ‘American ‘with 30° ‘chaia) and grab, hook, ‘write 
—————EE direct. Change tires ‘safely, easily on any. make 

. Charnes Paid if Money Accompanies Order | | cars Jack fully guaranteed.’ Order today. Enclose 
Se a a | eee ela hae Mele He 
MINOR MACHINE CORP. 45 N. Division St. Buffalo, N. Y. draulics, Inc, Sheboygan, Wis, ij 


a> 


Home 
FanM 

FACTORY 

GARAGE 

OFrice aLoe, 

STATION Mish MaseuviNabLE. EAsy To operate. $9.95 


SA ASaNOe BERTRUM B. ENGINEERING COMPANY 
UPHOLSTERING 3034 MAIN ST. KANSAS CITY, MO. 
SHOP DEALERS WRITE FOR INFORMATION 


Live in a House? 


This light, strong, easily handled 
device—weighttested to 500 
pounds—will let you Wash—Paint 
Putty Your Windows—Hang 
Screens and Awnings—Service Com- 
bination Storm Windows without a 
Ladder! Protective steel railing 
—wide substantial floor—rubber 
house protectors. Model H adju: 
able to all household wall thicl 
nesses—9" to 17”. $10.50 postpaid. 
$9.85 C.O.] lus fee. aoaey be 

guarantee. Patents pending. A 
Morsafe* Product. Agents—Deal- 
ers—Territories Open. *Trademark 


FOR ALL OUTSIDE WINDOW WORK 
++ UPSTAIRS OR DOWN 


‘An Ideal Gi 


703 Miami Street, Toledo 5, Ohio 
| Name 
| aporess.___ 


1 
I 
| 
1 
| 
1 
1 


0.0. PREPAID [] 
Frs.s__ SEND ciRCULAR [] 
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PRECISION 


LATHE 
® IN YOUR 


This Atlas 6” lathe is America’s lowest 
priced precision lathe. If your work comes 
within its 6” swing, 41%” over carriage, and 
18” between centers, you can machine just 
as quickly and accurately as on a larger lathe 
—and save many dollars. It has the same 
thorough engineering as the Atlas 10” lathes. 
It is built to the same precision standards — 
checked by the same performance tests. Large 
bearing surfaces assure long-lived accuracy 


under heavy loads. Ask your 
Atlas distributor, or send for 
AGB "st catalog, for full details. 
( (ite 
Clip and Mail for Free Literature 
ATLAS PRESS CO., 655 N. Pitcher St., Kalamazoo, Mich. 


ATLAS PRESS COMPANY 


icher St., Kalamazoo 13D, Mich. 
and other Atlas Tools. 


Nome. 


ee 


{ City, Zone, Stat 
t 
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*“SELSYN UNITS 


(For use with Remote Weather Vane Indicator 
im POPULAR SCIENCE, p. 180, March 1948.) 


unit ot any distans 


for light mechanical remote control 
epplications. 

Brand new units, manufactured by 
bs dia. by 3%” 


erate 35-40 volis A.C/60_ eye 
transformer or with 60 watt 
or capacitor (greater economy and less 
heat) on standard 115 yolt/60 cycle 
house line. Complete instructions, in- 


STOCK NO. SEL-5O. $395 


DUBIN ELECTRONICS CO., INC., Dept. P5-6 
103-02 Northern Bivd., Corona, N. Y. 


rte trom 
grinds ‘old dil ‘uke 


ringing 


wheels enero ‘euaranto. 


‘Sharpens round 
ase Lie 
sew 


As Declent er Pestpeld 


Bou sre Enything on wheels! 


® 10 Official Ranger Rifle targets 
® Descriptive Folder telling how you 
can become a sharp-shooting Ranger 


You can win a Ranger Shooting Emblem with the 22 
rifle you have now. No special equipment needed. 
Just put up the target on a safe backstop and start 
shooting. Send for 10 free official targets and free 
folder today! 


HERE’S WHAT THE FOLDER TELLS: 
How to be a RANGER—How to get the 
3-inch orange, silver and black shooting em- 
blem—How to “play safe” with a xun— 
How to get more free literature (tips on 
shooting, expert's advice)—How to atart « 
RANGER Rifle Club. 


| SPORTSMEN’S SERVICE BUREAU, Dept. R.P.S.-6 1 
[43 Lexington Avenue, New York 16, N. ¥. 1 
1 Please mail to me free and without obligation: "How Te 1 
| Rifle Association) RANGER,” and 10 official RANGER targets I 
1 Name, ! 
if | 
[Steet City, 1 
L 4 


This advertisement sponsored by REMINGTON ARMS COMPANY, INC. 
BRIDGEPORT 2, CONN. 


PARC-WELDER’ 


ATURE RACING «i, JET POWER wi ENGINES 


THIBBLE DROME RACER GAD-JET 
Power with Gor RACER 


struction: 


TB, New scale model of midget racer. the clas 
Slest thing you ever laid eyes on. Die Cast All metal 
‘Aluminum body. turned aluminum. miniature 

SS Fubber-tized “wheels with treads. racer. ultra, 


hepte “etnauet aces, Stetumlise 
pate pap humaiaiss Seegemnne 
eee Pune, gumulniet design Als: 
pee ‘ 
bers. Equipped with bridle Cast. two- 

gS (or cable track race Part, body 
Toe. Car is FEE Meee uagerESiaee Pitt eneeis. rubber ties. Completely Mnshed. rendy to go. 
Ips, Cees, 2ee lone RIS. Reigns SIO a yo fet cartsage Pacing only 4190, ees With O Gos 
oe ont gas cosines, tout lict eeSSpeEe! Ch CEES canine Sad cverson Lit or malting ehene at home. S098 
SobPoatage SOE activated SEES ee ponte ducers cher ote 


Rush Order to Address Below. If you prefer C.0.D. Delivery send $1.00 deposit with order. 


HOME SHOP PRODUCTS COMPANY, Dept. 2A, 4821 Sheridan Road, Chicago 
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Youll he Glad 


YOU BOUGHT A SCHULT 


IT’S “TOPS” FOR LIVING 
AND TRAVEL VALUE! 


Wherever you take your Schult, you'll 
have every facility of a completely far- 
nished, well-insulated, all-season home. 
Backed by more than a decade of re- 
search, your Schult is a quality product 
+ it offers many plus-ralues that add to 
ymfort and privacy. Ask your Schult 
dealer, now, to show you latest livable 
1948 models. Schult Corporation, Dept. 
3106, Elkhart, Indiana, In Canad: 
John Inglis Co., Ltd., Toronto, 


SD SCHULT Zecee Creches | 


More Local 
Manufacturers 
are Needed-NOW 


Brikerete is sweeping the couutry. 
More local plants are badly needed, 
Several hundred territories are being opened up for 
local Brikerete manufacture by men of vision’ and 
Ageressiveness, Brikcrete ties in ‘with today's huge 
building program. Makes possible better construction 
at lower cost. Truly better than brick: actually cheap- 
‘er than lumber, Combines strength, safety, 
insulation value, colorful beauty. 


World’s Most Modern Masonry 


Brikerete is made in locally owned plants, 
using local materials and local labor, "Thi 
why high quality and low price still permit 
100% to. 150% mark-up. We supply com= 
plete equipment: easy terms If required, 
Generous cooperation. Exclusive 
manufacturing privileges in pro- 
tected territory. Write or wire 
for information, 


| 


——— 


NU-WAY Build Your Own 
LAWN MOWER peiey ke lawn 
ewer 
Write for We Supply Cutting Unit 
FREE Circulor Complete, 
re $12. 
ire a 12.50 NO INCREASE 


IN PRICE 


TRACTOR-LITE MFG. CO., spinrr uaxe, 1owa 


Rotary, Indexing, 
Milling TABLE 


22 Big Money-Makers in 


Amazing New Fluorescent Lights with C/RCULAR TUBES 


Don't send a penny. Sample Out- 

SALES ie YEE. ftush mime on penny 

OUTFIT poet’ card for money 
Shou ‘sensational new 


FREE 


THE 
HOMELITER 


offices. No 


MAXILUME COMPANY « 125 W. 
250 rorurar science 


nd pin-ups for 
Sells’on sight to homes, restaurants. stores, 


Salesmen who order samples quickly reorder 
ith 


FREE Sales Outit 


Hubbard ¢ Dept. 96 © Chicago 10, Illinois 


$ 


a Single Line! 


Sng facts 
LINE 


ving and vanity’ tables 
‘Other fluorescents like CIRCLINE 


tubes: No Walling. Also Immediate delivery 
‘Sali standard type Piuorescent Fixtures NEW MAXILUME 
‘Thies top good fo mise. Bie. auick profits Prey 
Salting. Rush name on post card today for am 


LOCK! 
== 3-PIECE 


ing comple 
else to buy. Full 
structions: included, 


SEND NO MONEY 


MAKE *‘ MORE 


‘ONE Y 


Applying or Selling 


CORKSTONE 


‘A Generel Purpove Megnesivm OxycNeride Flooring 
THE MODERN PLASTIC FLOORING 


rasy 
TO APPLY 
Here's your 
‘opportunity 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 


200 Block S. Franklintown Rd, Baltimore 23, Md. 


DON’T YOU 
BELIEVE IT! 


«+» THAT ANY OLD PISTON RING 
WILL DO 


@ Some people think it doesn’t matter what piston 
rings they use in their cars. But the truth is, 


there's a great difference between brands. And 
there are good reasons why Burd Piston Rings 


Ps 
each type of ring and each ring is individually 
cast from Burd’s own electric furnaces, Further 
refinements are accomplished by accurate machin- 
ing plus a careful “Graf-Flox” finishing treat- 
ment. These scientific methods are your guarantee 
that each type of Burd Piston Ring has just the 
hardness, flexibility, 
pecific use. Burd 
” Piston Rings stop fuel 
and oil losses. . . restore pep and 
power to your car. Mail coupon 

below for further facts. 
IRD PISTON RING CO., ROCKFORD, ILL. 


PRODUCTS — 


‘Sericenen's Hatey Hip 
Tens eatiae 


NEW 
MILANO 


with ““LOCKMOUNT” 


Famous Milano pipe 
with added feature 
Lockmount Hesson 
Guard. It screws into 
bow for tighter, 
firmer fit. Stops 
goo! Mister, 


STOP 


a pipe that 
always stays 
clean and 


“LOCKMOUNT” 
(GUARANTEES TIGHT FIT 


NO GOO CAN PASS 


LUFETIME HESSON GUARD sme —_— 


CORK SEAL 
KEEPS VITAL 


WYTEFACE 
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STEEL MEASURING TAPES 


SAVE TIME, WORK, MONEY! 


ee SHAW 
ier" *DU-ALL” 
2 and “PEPPY PAL” TRACTORS 


Trese walking of riding tractors idea! for 
form, Eeapsraee Seana ards poate farm They 
Rsdetalea, “SOs 88 


Easy ond 


5706 Fromt St, Galesborg, Kan, 
668 PS North 4th St, Columbus, 0. 


iw Ac 
| sto 
FOREDOM ELECTRIC CO., Dept. F-107, 27 Park PL, N. Y. 7 


STUDY AT HOME for Personal Success 
and LARGER EARNINGS. 39 years ex- 
pert instruction—over 114,000 students 
enrolled. LLB. Degree awarded. All 
text material furnished. Easy payment 
plan. Send for FREE BOOK NOW— 
“Law and Executive Guidance.” 
TENSION SCHOOL OF LAW 
N. Michigan Ave., Chicago 11, Il. 


gy CHARGINGALTY Your own BUSINESS 


KEUFFEL & ESSER CO. 


IF YOU CRAVE ACTION YOU WANT THE Pacemaker 


SPEED 
GRAPHIC! 


‘You want the one camera that does 
justice to a hobby that can be the 
most exciting in the world! Events 
that are packed with action take 
place every minute in every day. 
And you can get an everlasting rec- 
ord of action—sports, public events, 
racing fire-fighters—with the 
SPEED GRAPHIC... the camera 
press photographers use! 

That's becouse the SPEED 
GRAPHIC is the camera with the 
new, simplified focal-plane shutter 
with governed speeds—and gov- 
erned speeds mean accurate expo- 
sures, and more and better pictures! 
The camera that takes any 
picture with the greatest of 
See your dealer todi 
tive literature, write to Room si, 
Graflex Inc., Rochester 8, New York, 


Speed Grophic photo 


GET PRIZE-WINNING PICTURES WITH 


GRAFLEX : 


meno St ty NEW IMPROVED 
> TABLE MODEL TILT- =ARBOR SAW 


TABLE 
18x 16" 


~ . BALL BEARING FLOOR MODEL WITH 18°'x 22" 
SAW BLADE TILTS TO 50" INCLUDING EXTENSION... 2... 
TABLE STAYS LEVEL : AMERICAN MACHINE & TOOL CO. 


DEPT. 211 ROYERSFORD, PA. 


ee © Samp le Of New PLASTIC Shows How To 
€ Make Leather..cLeatherette L/KE WEW/ 


insist owners, e.™ To TATION LEATIER | JUST MAIL COUPON 


‘OWN A PROFITABLE No Obligation 


Row’ Jack eawards. Sateahcr 


| 
1. 
i} 
! 
Le 


LEATHER-NEW PRODUCTS, 4723 Troost, Dept. $-2, Kansas City, Mo. 


IDEAL FATHERS DAY GIFT ‘rostosi) $4.95 

@ PERFECT BALANCE @ CHROME PLATED—MANDSOMELY PACKAGED 

4 es ron restart @ UNIQUE BUILT-IN SAFETY STAI 

Ws He! I's the ete it! 
re seiering Iron 


Every important batting 


— cecord in Base 


bat." Look “for the H&B oval wade 
mark and. a, famous player's written 
signature on the barrel end. 
The 1948 edition of H&B’s Famous 
Slugger Year Book is ready now. 
Get your copy from your f \\ TALK ANYWHERE! 
Louisville Slugger dealer = 
or send Sc direct to us x No eb 
(stamps or coin) to M 
cover mailing. Address 
Dept. Z-34, Hillerich 
& Bradsby, Inc., 
Louisville 2, Ky. 


SLUGGER BATS 


FOR BASEBALL & SOFTBALL 


Genuine Snap-on Toole 


Available Only Through Snap - on’s 
Direct-To-User Tool Service 
NTE FOR INFORMATION 


GOOD NEWS 


FOR THE 


DEAFENED! 


real operat 
excl 


Y 
ell Telephone Labor- 
for freo booklets giving full details 


Woodworking handbook and catalog 
of HOMECRAFT® Power Tools 


We hectic Shows how you can have 2 compl 
stern Electric, oup. 380-756 Srey that penta a 
195 Broadway, New York 7, N.Y. ey! Gives you useful information: 

Fis Yor od bench ay 


Dimensions for pow 
‘Method of enlarging plans a 
ings. Names of helpful books. Get 
your copy of Catalog HC-1! 


‘Ask us for your Homecraft dealer's name. 


10¢' 


Address, 
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It’s transparent, water- 


proof, flexible 
d durable. 


buco CEMENT 


IT’S NEW! 


yosman Bullseye” 
TARGET PISTOL 


‘Crosman "Bull: 
justoble “power without powde 


for accuracy with safety indoors and ou 
No noise, no recoil, no odor, no cleaning! 
bolance! Rifled barrel! Fine gunsmithing! Low cost! 
THAT'S what you get in this new .177 cal. single-shot 
pistol of regulation target type and weight. Shoots 
Crosman Super-Pells at Y% cent per shot. No wonder 
they say no other pistol provides so much fun at such 
small cost. At your sporting goods or hardware 


dealer's ... or write direct. 


Crosman Stex¢ RIFLE 


for forget 
smoll game! Adjust 


cost Supe ’ 
models, At your dealer's 


CROSMAN ARMS CO 


9 HENRIETTA ST 


seer write direct. 


NC 


ROCHESTER 7, N. ¥ 


AAPPY HOURS 


and Miles of Fun 
witha 


HARLEY-DAVIDSON 


‘a vagabond vacation! See 


This year tal 
America’s outdoor wonderland from anew 
and thrilling vantage point . . . the saddle 
of a smooth-riding, fleet-footed Harley 


| Davidson! Discover the delights of “gyp- 


}  sying” along strange highways, of roam- 
ing down wilderness byways . . . with a 
pal or a gal, and the whole world unfold: 


ing before you! Visit scenic splendors, | 


faraway places — take in exciting race- 

meets, endurance runs, hillclimbs. Make 

your holidays hap- a 

pier, every spare 
moment memor- 
able, inthe world's 
greatest sport... 
motorcycling! 
See yourdeal- 
ertoday.Mail 
coupon now. 


HARLEY-DAVIDSON MOTOR CO. 
5, Milwaukee 1, Wis 
Send free copy of ENTHUSIAST magazine, 


filled with motorcycle action pictures and 
stories; also literature on latest models, 


Name... 
Street or RED. 
a 
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NOW you can PREVENT OLSHOP 
RUST and SCALE} {ees 


from forming in your THERE'S ONLY ONE GENUINE HANDEE 
AUTO Firat tool of, its kind—today's finest 

x aera 
RADIATOR i . 


E’YOUR BENCH” SA 


FOR JOINTING & CUTTING MOULDINGS| Fae 


Treasure and Mineral 


LOCATORS 


Low priced, unsurpassed in efficiency, 
Hightwctght models Miniature, biter 
fer and tubes. Gredit plan available, 
Free literature, Bopts S68. 


FISHER RESEARCH LABORATORY Inc., 
Palo Alto, Callt. 


WARREN PABO SAWING. WasMERS. wit srr 
Te ARUOR OF 4 
EAR ME USED Wr 


TOUS Mary St, "Dept BK Cheage Bi 


AIR COMPRESSORS 


‘Model 2-U-S-4-V-A Bendix-Westinghouse 4 cu.ft. 
Govt, Surplus, 2 cylinder Bus and Truck 
Type. Ball bearing crank shaft. Pres- 
sure feed oil system. Positively one 
of the finest and most accurately built 
cir compressors on the market. 
Original Cost Over $140.00 


ie ie $9450 PS $9Q80 
Aces eval for comreses, es region, tatty 


Salves, alr gauges, control governor, mise. fittings, hose, paint 
fans. Write for Prices and Catalogue. 


MIDWEST SURPLUS SALES CO. x2tes ¢ 


wi DO SAWinc WASHE 
gat ge wer ow tie Aktion On quick io 
MOVED FOR cur OFF sa 
ORDER YOUN SET OF 70 
sity THEM FOR TEN DAY 


‘Arbor 0% OH 
Sites % D1 Kame 
Free Circular Address 
D Check 

DD Mer 


DETROIT, MICHIGAN, 
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U. S. NAVY 7x50 
1 BINOCULARS 


with Coated Optics 


Used but in 
EXCELLENT CONDITION 


Uanrnl 65,20, Ney, tram Binorlae, ged is 
txcellent donations ‘complete, with Teather 
case and sling $42-5 


NUN Coated Optics. $10" Batra 


Field Glass, 4 x 40 Wollensak, Yea! 
for bird mtiidy. rama Jeon $1 7-95 


New U. 5. Government Surplus 


TRIPODS 


prahend barre ae, et 
eaahaeabte ovnas helene read 
1 ih ae 13° 


‘or transits. Value 


WHEATSTONE BRIDGES 
Portable. Used, In excellent condition, Manufactured by 
Fhompaen tavern Gon "Philadelphia: SQ 


Engineers All Metal Army Type Hand-Sighting 
ELS 


PRECISION 
Quauiry 
oF catalog of new and used uns, 
Sinocufars ‘and powder: Maske 
PUBLIC SPORT SHOPS 


17 5, 16th St., Phila, 2, Pa, Ne COD’s 


112 PG. MARINE EQUIPMENT 
) CATALOG 


for BOAT OWNERS. BOAT 
ASSEMBLERS, HOME CRAFTSMEN 


valuable guide for boat kit 


EVERYTHING YOU 
NEED TO CAST ANY 
OBJECT IN PLASTIC 


CULTIVATING 
PLOWING 

GRASS CUTTING 
WEED CUTTING 
SNOW PLOWING sab 


Do your gardening, grass cutting, cultivating 
or snow plowing, yet add to your leisure 
and comfort. Save hours and aches with the 
New CHOREMASTER on your garden, 
lawn, farm or suburban estate. This rugged 
tractor zips through tasks formerly taking 
hours of backbreaking labor. The finest 
value money can buy. Send for attractive 
folder showing hments, applications, 
and nearest dealer's name 


Made by Special Products Division 


The LODGE & SHIPLEY @o. 
816.6 Evans St. Cincinnati 4, Ohio} 


7 SIMPLE 
PRACTICAL 
AND FUN 

AUST PRESS OBJECT IN 
MOULDING MATERIA~ 
POUR IN PLASTIC- CURE 
WW KITCHEN OVEN. 
JGiT incLUDES PLASTcs 
LIQUID CATYLIST 
MOULDING MATERIAL- 
INSTRUCTIONS ETC. 
SEND ONE DOLLAR TO 


MIAMI, FLA. 
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f Hew CONCORD 


The ONLY Complete 
Up-to-the-minute Catalog of 
RADIO PARTS * RADIO SETS 
KITS © HAM GEAR * TESTERS 


a5) 


CHICAGO 7 


901 W. Jackson Blvd. 
Downtown Chicage Branch: 229 W. Mi 
LAFAYETTE RADIO CORPORATION 


ALL-PURPOSE SPRAY GUN 


For FLOCKING or SANDBLASTING 


THE i€ GIFT FOR DAD 
that Keeps on Giving 


HULL AUTOMOBILE COMPASS 


Makes knowing the way sure, safo 
and. easy. Beweontite  illurin 

$5.95; ‘Streamline standard, $: 
At your dealer's. Write for cire 


WL WFO. CO, P.O. box TUbE7, 


Heavy Cast 
Aluminum Blower 


Now Only $10.00 


BLOWER 
PT, AIR 


SINGLE EXHAUST, 
DELIVERS 100. CU 


30-60 evetes. Cont. duty motor. 
pouste 
EXHAUST BLOWER 
$1 


WORK BENCH WITH 


ALL WELDED STEEL LEGS 


ONLY $1.5-355:0. at Rens, by Sos, atm 
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CENTER 
DRILL HOLDER 


Rigid and accurate. 
Holds combination | 
center drill 
countersink 
stock or he 
spindle of 
Made of steel. Shas 
Precision grout 

‘SOUTH BEND LATHE WORKS 


‘S04 fat many Sov 
“South Bend 


Bee your dvaleraor sent direct postpald. 


SOUTH BEND 


The Modern PLASTIC 
for lasting Home Repairs 


Sab, can will be sent you post 
paid (in US.) for only $1. Full 
money-back guarantee, order wow. 


DONALD DURHAM CO. 


Box 804-R. Des Moines, Iowa 


%= ros ARBOR PRESS | 


$9.50 POSTPAID USA, MONEY.ANCK GUARANTEE 
is,2- MERDER, Too! Specialt 
ALA 


Say You Saw 
It In Popular Science 


ADIO 
Sie @ NEW 1948 MODEL © Wii 


WAVE 
PACKS AMAZING POWER! 


Te FEATU $5.99 


Tew: \MPROVED Electric MPPET 
MOTO-SAW 


WUst’ euler" 


HERE 1S THE SECRET 
PLUS all of the material 
for only, 75«. postpaid. 
less bout ef Unusual and be 
for the new, fully 


75¢ 


1232 ETOWAH, DEPT. PS-6 
ROYAL OAK, MICHIGAN 


NEW CROSLEY 
STATION WAGON 


‘wegen, costs bout Yq a much te 
I owner's report 

$6 Forest Ave., Oron 
ils, srivaged 35 to 42 
cout, $50.00, 


Convertibles I you 
love wun ond ai 


Sedan: Over 20,000 
now on the rood. 


Pickups Cuts service 
fond deli 


@ FINE ca 


er epge,cter cata 


Nog. write: Crostey. mM 
Tre. 3832906 ‘spr 


ing rove ‘Avery Cincinnati 44, OMe 


\. $1.25 
TTTOUR DEALER'S 


Produced and recommended by the Makers of TRUE TEMPER , Rod of Cham; 


rican Fork 
Write: Sporting Gools Division, 
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BIG TYPING 
FEATURES 


RADIOACTIVE MINERALS 
- ‘The TX-5 is light weight, battery 
operated. Locates deposits of radio- 
PORTABLE TYPEWRITER retives. Simply 
clicks in headphones indicate pres- 
fence of radioactives. Extra sensi- 
tive, yet ruggedly built. 

Bach unit comes complete with oe 
headphones, probe, batteries and |*OIL PROSPECTING 
manual. For prospecting and mining |*MINERAL 
operations. " Write for details and 
Price. Address Dept. 2 


1, TOUCH SELECTOR 
2. VARIABLE LINE SPACER 
3. FLOATING SHIFT 
4, ONE STROKE RIBBON REVERSE 
5. TYPEBAR SPEED BOOSTER 

ASK DEALER FOR DEMONSTRATION 


Smith-Corona 
PORTABLE TYPEWRITER 


WOODWORKERS . Ge this 


constantine MASTER MANUAL 


CANVAS COVERS Wrtrrorvet, tarpaulins, war 


Mirplue’ Teed perfect cont 
dition. Originally made for tents. Approx, ‘5°x8", Two buttoned 
fongether make 80 ‘sa. ft. Compiete with buttong ate 
‘dams, hay covers, truck 

ted tn hates 


Working with a powerful Dumore x29 sim ‘astanlcat, syprcv 


is faster, easier —twice the fun! 
—extra power, capacity, ond 


flexibility for jobs in 
wood, and mi 
A Pumore Duplex gives, you: 
4 full 1/14 HP motor for heavy SS | 
‘chuck for 
I sizess at &: | 
ents to. convert for bench, see 


and fexible-shatt duty 
pee a your dealers og wre 

ay! The Dury 
‘ESR R, 


FIREARMS 
and SWORDS 


Teor out this coupon and meil today! 


[tne bumore co., Deo. F52, Racine, Wits | “ep Be sien, ote 
se Nee 


tend me complete information on the 
Grinder. is 


Write For Folder 
D.W. ONAN & SONS INC. 


2780. O° Ave., Minneapolis 5, Minn. 
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PERFECT FATHER'S DAY GIFT 
for Perfect 


SHAVING Sar 
With Ston-lite illuminated Mirror 


Shaving becomes fun instead of work with 
this amazing all-purpose illuminated mirror! 
Bulb brightens up your face INSTANTLY. 
Shave is closer. Reversible 5%" mirror has 

regular face one side, magnify- 
Ing on other. Made of rich, 


lustre. Utility box (4x 
holds shaving articles, ete.Com- 
plete with 6 ft. cord, on-off-con- 
trol switch on cord and plug-in- 
socket on 


AC or DC. 


SEND NO MONEY 
MAIL ORDERS FILLED 
Just pay postman $7.95 plus psty, 


i See 

ZS) or enclose money we'll pay pata. 
3 ee ee 
STANFORD MIRROR and METAL PRODUCTS CO. 


22 Howard St., (Dept. 226), New York 13, New York 


Yor afety, comfort, and nnlation. i 
‘ates ough to 


COMFORT ~\ 
PROTECTION —S 


For All Makes 
and Models 


RACING EQUIPMENT co. Dept. I Ds: 1 


1916 W. Valley 


Do You Ride a Bike? Here‘s the Real 


SHOCKMASTER) 


for all Bicycles 
© LEVELS ROUGH ROADS 


WHEELS, 
© maces mIDING: SMOOTHER, 
Sal 


@ EASY To INSTALL 
JA Shockmaster and front wheel shock absorber ruggedly con: 


INSTANTLY CONVERT 


LINEAR FEET 
10 BOARD FEET 


Solves’ many other 
woodworking problems 


in seconds i 10° 


Eosy to use. Fost . .. simply set dial 
of GREENLEE Hondy Colcvlator to get 
meosurements; slope per foot in de- 
hardness, weights 
of various woods; 


nil specifications; tool 
shorpening hints. 6” diometer heavy 
vornished cardboard. Speciol offer 
by maker of famous GREENLEE tools. 
Send 10¢ to Greenlee Tool Co,, 2126 
Columbia Avenue, Rockford, Illinois. 
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NEW POWERFUL 


(PENCIL TYPE) MICROSCOPE 


Fits the Pocket like a Pencil! A 
ROFESSIONALS NORE THAN 
25 Power f 


‘Nogaification 


3H 
DEFINITION 


NO 
DISTORTION 


Focuses 


common 


'EDER INSTRUMENT ‘co. 


rs of Optical inst 


RUBBER TIRED 


STEEL WHEELS 


OTTAWA 


“YARD- 
MASTER” 


CUTS 40° 
‘SWATH 
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No. 600 
CLAMP FIXTURE 


(+4) 
HARGRAVE 


crmowics £0.) Ine, 


ILD YOUR OV PLANS 
mi FAST FREEZER wee’ 


» AGENTS 


cenrs | SIGN LETTERS 


300% Profit 
ples. Liberal or mrto general awents 
im Clark, Chleage 10 


fone can put 


| Piles May Lead to 
Chronic Ailments 


FREE BOOK — Explains 
the Causes and Effects 
Tae 


Jacearraron] 


No obligation. Write to Thornton & Minor Clinic, 
Suite 619, 926 McGee St., Kansas City, Mo. 


Just the thing for Home, and shop 
Bench work, Animated and Revolving 


altiminum, gear fally Selected 
fhlckel bronae: worm of hardened st 
Roller bearings throughout, Toraue 
28 to 150 inch Ibs. Available in 
sgemblies (see below) and 
dard. ratios 


$2675 


© Comes to you by mail 


Zoot wort ot Rockies © Sotisfoction Guaranteed 
#001 Or Your Money Bock 
00:1 © Just Clip Coupon Below 


When ordering be sure to specify as. 
sombly°and ratio, Tequired, Shipping 
weluht in earton 8! 

Tivery, Full" Money 


‘Prompt. de’ 
ack “Guarantee. 


YOUR OWN POWER ae 


fadinnte, Zenith. 75° 


THE HEARING AID THAT 
NEEDS NO “FITTING” 


BUILD 


Wear the Zenith "75" 
where. If it Ien't better 
ANY hearing cid could be, return it within 10 
days of receipt and Zenith will refund your 
money in full. 

Saves you over $100, to 


wuse the new Zenith 
you embarrassing 


visits to salesrooms and 
it saves you over $100 
include conventi 


The Original TIE 


SCIENTIFIC 


BAROMETER 


Forecasts the weather 
Instantly 8 to 24 
In advance 
pol rege) pe pet 
Suaiy morn aecrte fan Bo: 
rometers costing ten times as much. 
sage al toe coal a 
Prove gorges Keer Mpeg, 


quality hearing aid would have to sell for $195 instead 
of $75! So do as tens of thousands ready done. 
Find new happiness and success by mailing the coupon 
below—right now! 


BY THE MAKERS OF THE WORLD-FAMOUS ZENITH RADIOS 


Look only te your doctor 
for odvice on your wars. ond heoring GB? 
MAIL THIS COUPON TODAY———— 
ith Radio Corporation 
Hearing Aid Division, Dept. PS68 
$801 Dickens Avenue, Chicago 39, Illinois 


I enclose check or money order for $75* for one 
Tam completely 


fring, Nal Sty ete 
Tarometer” Truly « “once 
Fe” va, 
Send 25, 

only $1. 1.25, ve pay pastegs. 


ao tieeaae 


ELRAM LAMP WORKS 


Dept.P2 220 Adams St 


Hoboken, N. J. 


iperior to. any. 
‘ther hearing ald, I may return {€ withia tea days St 


Feceipt and get my money back in full 
‘Plus tax of $1.50 
$1.88 in Californi. 
[Please send me free descriptive literature. 


Illinois or New York City: 
except Los Angeles, $2.25. 
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SENSATIONAL VALUES 
in NEW EQUIPMENT 
CRANKSHAFT 

ag sigss 


RE SHINS TOOL 


HYDRAULIC 
VALVE LIFTER 
UMIT TESTER 
For Automotive and Light Aircraft 50 
Complete with a Master syaauic Niters 

gemini gh a Mest waa tes: $11) 
ONAN ENGINE REPAIRING. KIT 


WAAG ENTERPRISES 


8409 Wesley Drive Rocky River, Ohio 


© 20° cut. 1% bap, engine 
‘Write for free elreular and prices 
AIR-ELECTRIC MACHINE CO., INC. 
LOHRVILLE, 10WA, U.S.A. 


BATS 
B sy to Burl & 


Tur-To-Fit for KAYAKS 


Quick Assembly. << 


Everything ¢ 


aoreoanDs 
‘ROWBOATS 


ere mone YT 18 se ae va 


,_Insoanos 


ail"48 ne OUTBOARDS 
(matine plywood) _——s3==35| 
construction details 


RUNABOUTS 


703.R- WHITTIER ST. 
JEW YORK 59, N.Y. 


KAYAK BOATC 
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New, low cost transportation. Practica! pleasure. to 
drive. Home assembly keeps cost low. Just bolt together our 
factory built units, Immediate dellvery jc for detailed 

0 picture, A-vlew drawings, “price of all 


313 photouravhs, 
Grawings, sketches AND above. literature: 
inded first order! 


TORS 


BURIED TREASURE, MINERALS 
AMAZING NEW GOLDAK LOCATORS 
SENSATIONAL NEW MODEL! 


ONLY 11 pounds weight! One hand 
gperation! Mone c 
Stperionity. W 


addon Pues Paacer 
rai cee A 
OF rire nncnraat a oT 


LNSTTUTE OF AFTLED SCENCE 120 Smee De 3-4, Cage 4, 


a ES - 


t B&I MANUFACTURING CO. 


Joept. M — Burlington, Wis. 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms = comfort eushlon; holds de 
firmer and snugger that one can eat and talk 


mail you a generous trial box, 


KLUTCH CO., Box 4894-F, ELMIRA, N. Y. 


Tustall your own 
PRIVATE 


™®. Telephone System 


With these self-contained 


STROP YOUR 
RAZOR AS A 


BARBER DOES ! 


Get quicker, 
easier 
shaves at 

a saving 


‘© No external power required, Operates on a stand- 
ard radio *C” battery. Easy to install ~ requires 
only two wires or one wire and ground. Two or 
more units can be used on the same line. 


@ You'll find them useful on the farm, on construc~ 
tion projects, tn the factory, on broadcast remotes, 


in your business and wherever you need communi: 
cation, 

# These telephones are not toys. They are Army 
surplus slightly used, checked and inspected. Guar- 
anteed 0 be in excellent condition, Dimensions: 

SErx 6} "x G5". Shipping weight 18 Ib 


SEND CHECK OR MONEY ORDER. 


a cceere weTs C0. 


FILM 


LEICA, KODAK, ARGUS 


DUPONT *" 


ONLY 


bee [2 


SELF-SHARPENING .. . ONE PIECE 


THE ONLY SAW BLADE THAT CUTS IN ALL DIRECTIONS Won Tow PeiNs 
TYLER Sécraé SAW BLADES Se Baa) 


Peewee ee eeeeeres 


fy. 


‘conine saw. 
6 ‘ori 


WAR SURPLUS 
OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 


Save More Than '/; Regular Cost 


GOVERNMENT'S 7x50 
BINOCULARS 


‘Complete Optics: 
Comp! 
We supply Full Instructions 


Bodies have been tactory hinged 
and covered. A sturdy Binocular 
Carrying Cage is optional with 
cach set of Me 
Stock 7842-6 

estonia, plus $4.80 for Caso—Tetal: =: $44.26 

Optics det includes all Lenses and Prisits you need for assem 


Novice! It you 
ria, add 20’ Federal Excise ‘Tax to above prices 


ARMY’S 6x30 BINOCULARS 


complere,opvice A METAL, PARTS ede) Mat, 
Sere Sere 
machining required. Bodies {actory hinged and covered. Com 
sane Peet 
reese 


TERRIFIC BARGAIN—BUBBLE SEXTANT 


‘Army Air Forces Bubble Sextants cost Govt. about 

auch’ Bargain at our price of $12.50. Wooden carrying 

Rime used. but COMPLETELY. MEPAIRED 

SND COLLIMATED. Return within 10 days for full refund It 
‘Directions for use accompany shipment 


fame SEXTANT as above, but ‘BRAND i 
mate Averaging Device and tlluminated 
Highttime use, Gove. cost 8217 
nteed, 

3-6 


6. POWER GALILEAN TELESCOPE (C: Surplus) 
Semm dint Achromatic Objective Lena. Sturdily constructed 
Aluminum, #¢ tong, extends to 0". Complete with carrying ease 


nd with 
‘Averaging ‘Dise. for 
Perfect working order Kuar 


Auto: 


EDMUND SALVAGE COMPANY 


P.O. AUDUBON, NEW JERSEY 


Distributors SURPLUS 
INTER-COM. SYSTEM $Q),75 


Mode by 
NEWI oicrocrapn 


Seat of Appr 


r 
© Home to home 
© Store to 
Mtockreom 
omer ty 
b 


onoer 
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proof model}. Evervthing you need— | 


VISES ona CLAMPS [2,0 


Never before such valves! 
First time these notion- 
lly fomous tools are 
oMered direct-by-mail, Brand 
fnew — rugged. None finer. 
ALLOY STEEL VISE: Combi- 
ration swivel and bench type 
base, 3%” superhardened ser~ 
rated steel Jaws open automatically to 4%" 
by trigger action. Quick ratchet serew clos- 
Ing; balt-tn pipe grip. Many other f 
Regular price $24.80, Now only $14. 
DUAL GRIP MALLEABLE IRON CLAM! 
Holds on any surface - won't shift or ereep. 
Tries: 3 openine (nas $4.00) now ony 
$1.95. 4° opening (was $4.50) now $2. 
ORDER TODAY - quantity limited. Enclose 
check or money order. We pay shipping 
tharges. 10 dey money bock guarantee. 


ee 
= 


FOR 33 YEARS—,cister suices 


1% NON SKID, ORIGINAL TREAD DEMONSTRA. 
TORS. TRIPLE PINPOINT INSPECTED, NOT RECAPS 


a 


> 


650-15 
450-16 


1503 nn 


WE'VE SHIPPED A MILLION TIRES, MADE A MILLION 
FRIENDS. SEND CK. OR MLO. & SAVE C.0.D. CHGS. 


Blatt Tire, Cor. Girard & Lancaster Avi 
WD, war n106. DEPT. PHILADELPHIA, Pi 


Mew Designs in 
FRANZITE GRIPS 


‘Modernize Your Gun! Improve Your Score! D7; 


Most durble gripa mader Poll } 
oat dural ute Past Ne 
Pree 


PLY miLi 


Su 


break 
Orta 
dentine 2 
CATALOG. ‘De: 


SPORTS,INC.(Mtrs.)550i Broadway Dept.S-6, Chicago 40,UL 


MANY NEVER 
SUSPECT CAUSE 
OF BACKACHES 


‘This Old Treatment Often 
Brings Happy Relief 

Many sufferers relieve nagging backache quickly, once 
they’ discover that the real cause of their trouble may 
be tired kidneys. 

"The kidneys are Nature's chief way of taking the ex- 
ceas acids and waste out of the blood. They help ‘most 
People pass about 3 pints a day. 

‘When disorder of kidney function permits poisono 
matter to remain in your blood, it may cause naggit 
backache, rheumatic pains, leg ‘pains 
energy, getting up nights, ‘swelling, 
‘eves, headaches an es. 


Don’t wait! Ask your druggist for Doan's Pill, a stim~ 
ulant diuretic, used successfully by millions for over 60 
Years. Doan's give happy relief and will help the 16 miles, 
Sf kidney ‘tubes flush Out poisonous waste from your 
ilood. Get Doan's Pills. 


Buy a CARLSON RULE 
aud Save Money! 
WITH 


10-SECOND 
BLADE 


With a Carlson Rule you can buy an 
extra blade for abour ¥3 the cost of a 
new rule. When a blade is accidentally 
damaged or numerals become worn, you 
don't have to buy a new rule. Just get 
fan extra blade and insert it without 
opening the case, Presto, in 10 seconds, 
a rule for Vz the cost! 


CARLSON & SULLIVAN, INC., Monrovia, Calif, 


<a» STEEL TAPE RULES 


This oneunit gives 
A.C. power and lights 
lusA.C.welding 
retthese 
EXTRA PROFIT advantages 
with just one low investment 


aad 


Electric Drive 


EVERY TYPE OF METAL 
for EVERY TYPE OF SHOP 


© STAINLESS STEEL 
TOOL STEEL 
ALUMINUM 
e BRASS 
FREE New Cotologue & Price List 


Write BESSEMER STEEL CO. of AMERICA 
Dept. CG-18, 3417-25 W. 27th St., Chicago 23, Ill. 


WORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 
¥ 


CALCULATOR MACHINE CO., | Mfrs.) 


Dept. S01, P. 0, Box 248, Glenview. Hiinols 
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for home 


or shop 


IMPROVED 
NO-DRIFT 


in the Sensational 1948 


WEST 
-RADIOS- 


Separate Chassis Like the Powerful Series 16 AM-FM 
Above, or Beautiful Radio-Phono Consoles Available 

__The SYMPHONY GRAND 
impymey RADIO-PHONOGRAPH 
fame) AM-FM CONSOLE 


f casiner size | Sith taminat 
Thsures long. tim 
Ww Wi 


™ JIFFY nei CABINET 


With Lominated Fibre Boord Drawers 


THE HANDY WAY TO KEEP SMALL PARTS, WASHERS, 
NAILS, SCREWS, NUTS, BOLTS AT HAND. 


rH 
|| 3:fae*” 
3° Lone 


5 irawer unit—$8. 1d 
check or money order No C.0.D's 
‘dd 8% 


| ease, Ohio orders ple 
1A ls Bales ‘Tax. ‘Shipping’ ch 
UY DIRECT FROM FACTORY AND SAVE Soc | KAYTEE PRODUCTS 


FILL IM COUPON AND MAIL TODAY OR JUST 
SEND. YOUR_NAME AND_ADOBESS_ON Is. POSTCARD, 


MIDWEST RADIO CORPORATION 


/Cincinnals 2, Ohio 
w col nn fon aoe Yams 188 Ce 


NAME. 


any... TONG... STATE 


rH 
107 East 126m Street New York 38, Mee 


EARNBIG money —— 
AND BE YOUR OWN BOSS } | Cornelius AIR COMPRESSOR 
Sharpening Le ML. ‘5 $ Brand new. 1/3 ly a arate DC-AC, 


pinto te, 
THE UNIVERSAL GRINDER 

PUTS YOU INTO BUSINESS ~ 

w 


paint spray guns, infla 
Ihg'treen. ait ioe laboratory ats 
Npping want. approg, a5 ibe 
t. over $2000" Our price, FOB, K. C, 
only 


- 
g 
rt 
35 
5 


Our price, FOB, KC. Mo. only. 


SIGN EASILY «»>o EXPERTLY 
PAINTED--LETTER PATTERNS 
SHOWCARDS See aA 


ae 
Rogers Mfg. Co., Dept. P-68, Lindsey, Ohio 
26 


PULAR SCIENCE 


With @ ROYAL-LITE 
CARE SHIELD 


Ly 


FOR DAY 


OES AIS oa 
DRIVE WITH GREATER EASE NIGHT AND DAY! 7 y 
Reduce eye strain caused by headlights, sun, haze, fog, See ts Cae Gd 
rain or snow, with the new Royal-lite glare shield. % 


DEALERS Optomerrically correct 


ry 
were No loss of depth perception 
{Shows natural colors 
% Easy to install 
= Write for additional information. | 
ROYALLITE SENIOR 6” x 14” $4.95 | 


ROYAL-LITE JUNIOR 4x 8” $1.95 EXPOSURE METER 
Order direct TODAY—Postage prepaid when 

remittance accompanies order. ‘When picture-taking is most inviting but 

light conditions most annoying, a WESTON 

ITE, SALES. CORPORATION revents disappointments and film waste. 
t gives correct camera settings regardless 
of light conditions, assuring brilliant 
pictures every time, Used with still or 


DUAL TAIL PIPE EXTENSION | movie cameras, all film including color, At 


Fits all cars—chrome plated dealers everywhere. 


retacdey De wate $D.95 | \~ Master 


Postage free on prepaid orders 
DEALER INQUIRIES INVITED. 

CTS COMPANY 

P5-6, Lox Angeles 16, Coli. 


PLASTIC TOYS | 


IDEAS OR FINISHED ITEMS 
epplicable for children from one to fi 
WANTED 


ROYAL 


—_ moat photographers wee 


WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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STROM 


Tre ce |= PIPE CENTERS for lathes 


ASSEMBLIES = {los one epin sles: 
i S € 
<a, a ’ u 
a FT) Ea ™ 
pons TIE a iia ewe [aT] 
O97 ek ST te 2 Tee 
SER Boiss 
ESHRG ELE 


SOUTH BEND won. RO 


‘South Bond 2, nd 


Our Finest Precision’ REBUILT 


en 


it 


[i 


ns 


BOWLING HOT WATER IW A JIFFY!! 


Outrient 
SGSBR-003, Each 


is KW. 225 Volt D.C. DIESEL ELECTRIC 
GENERATING UNIT 


RECONDITIONED 


| ELECTRIC SHEAR SHARPENER 
OVER 45,000 SOLD—IT MUST BE GOOD! 


AMIN air 


LEADERS Udsdbat 
SEND FOR FREE FOLD! TODAY | 


LATEST MODELS 
REAL SUN for PRACTICAL USE inside or 
AN,” ECONOMICAL = BENGAMIN, 
‘a erie racy 
NHAC Pel swat ‘CAT ONCE 
811 MARION ST... ST. LOUIS ¢, MO, 
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NONE BETTER AT ANY PRICE! 


PAINT YOUR 
CAR WITH 


KA AR’ ENAMEL SENSATION 


ECT 


No SPRAYING! 2 FULL 9 
NO BRUSHING! yeaa 


‘Almost onyone con 
get high-gloss job 


does the trick! 
> Easy to apply! N 
brush! No masking! 
- Simply WIPE IT ON 

pplicator that 


Amazing 


MOTO- SANDER [© 


Only $7 Each? 


5 large capacity power tool in one unit 
aD 


GIANT cuaic. RADIO SET 
Astronomical ame ey ” pete 4 = 


SALES TERRITORIES 
STILL AVAILABLE 


NATIONAL 
pines 


WRITE FoR Low cost... top performance... easy, safe opera 

eer eae See keer they're yours with the new Mustang, the 
cycle of o thousand uses 

JOHNSON MOTORS, INC. + 267 West Co 


51, Pasadens 1, Calif, 
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EL 
M 


TRIC NEW-SURPLUS 


C 
TORS 


E 
0 


1/28th H.-P. o'creke 


1/8th H.P. complete with $3.95 
7500 R.P.M, seer assembly 


24 VOLT MOTORS-AC-DC, BALL BEARING 
1/10th H.P. 3600R.P.M. $2.95 ea. 
1/11th H.P. 3600 R.P.M. $2.95 ea. 


3% HP. 24V.DC only $2.95 ea. 


SHUNT 12V..0C. will rn on 6V. 5600 $9.95 
2.14 Amps bch 


: RADIO CENTER 


RELEASE! 


All- ihe STIRRUP PUMP 


GUARANTEED 
Or Your 


All-Purpose STIRRUP PUMPS | 
SF 31.09 sch plas 34e tr bestest 

Encloved find [) check [] money order. 
Ci Send €.0.0. 1 will poy small C. 
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AUTOMATIC RETOOTHER 


MAKES NEW 
PROFITS 


immeoiare 
‘DELIVERY 


CARBURETOR T00 RICH 


MAKES MOTORIST Too POOR 


BRIGGS- STRATTON ENGINES 


1, Hp Model N—Govt. Surplus 


Special Low 
“as is” price 
Only. 


In good operating condition with 
| 30 dey written guorantee 


$4450 


| Engines wil develop almost 2 Hp at 360 
RPM. Hi it 


Write for Descriptive Circulor 


| MIDWEST SURPLUS SALES CO. x2n2. cio". 


“We needed some extra rooms in a hurry, 
so when we found out that Weldwood Glue is so strong...” 


WELDWOOD 


PLASTIC RESIN GLUE 


‘When you want a wood-to-wood. bond that will 
really hold , .. remember Weldwood Glue. It's quick 
to mix... easy to use... tremendously strong... 
stain-free.. . rot-proof...and permanent. At 
hardware stores, lumber yards, chain stores, in 15¢ 


35¢, 65¢, 95¢ and larger sizes. United States Plywood Corporation, New York 18, N.Y. 
EASY HANDLING| /'¢OR_RENT 2 
WER eB 


BIG PO 
3: 


x WOULD vou, msi 


aad mone 
8 Blade Weite 


reece ME RESAR. 


time, labo: 
Nota hobl 
‘any angle. 


PAKETTE PRODUCTS (O., DEPT. EPI, 


‘Best the housing shortage with a fll 


F ‘size house on wheels of add new pleasure 
It's EASY! SeSceSchs 


frrctions and complete bal of marcas 


ECONOMICAL! 9 execs sy 


<P") MONEY BACK S13 


MW nat sotstid for ony reesen 
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SAVE $64.00 AND UP! 


Pneumatic Air Tools 


| 
| ~“Xdeal fender and bumping hammers, and for riveting brake 
ning. concrete breaking and many other uses. Like new. At 
these unheard of low prices it pays to order a good supply. 


Cie 


RIVETER & CHIPPING HAMMER 


RIVETER & CHIPPING HAMMER 


PARACHUTES J 


HARNESS ONLY 
SEAT PACK 
Swell swing for young 

Gai 


5 5 
arcs op MW . 
oes50 


CRISES ARE 7.0.8, CHICAGO. immediate delivery. SOLD ON 
MONEY BACK GUARANTEE. Sond 


© & M EQUIPMENT COMPANY "34. ",300 


pt. PSY, 5643 W. 63rd Pl 


(9 install 


larm Poglodon 
Fire Alar =a 


eng attcactive alarm like 
electric clock in any 1 r 
into nearest socket. Alarm unit y 

(only 7" diameter) co = 4 MARK GOLF BALLS...EASILY 
sy and. compact i 

Aufomobile-type horn of pre= 

tlsion build. ‘Mount 8 fire de- 
{eetors in home danger zones 
Connect these in close 


where there are danger areas 


‘Of up to 2000 sq.ft. Circuit uses AnrwMeRe = o 

fo more electricity than a large INCLUDED: Eye Glass Case, Wiper, 

flanhlight. Boar" TRIAL OFFER: NEWEST 
r, posit mn 


‘Order Today! Sand check or money 


Frioes, Sclentite Signe 


Ingersoll & Go.” wT gg | MEEYE GUASEES cow 


Lut w rtioe Ave, #5 | 4248 Easton - St. Loui 


THE WORLD’S FINEST SURPLUS BARGAINS 


mF NEW! AIR FORCE 


ae SUN GLASSES Lal 


M- ce COMPASS 


su gnoo, one 


FISLER SALES CO. uc tos FREE CATALOG 


LIGHTWEIGHT @ MARINE PLYWOOD 


Nor A 


U. S. ARMY FRENCH TYPE TELEPHONES ‘ror 


4 4 . 
‘if The mest samasoonl3-way Jndoarsaudnor leone, We it icine nt oon bt Set 5 
Pie ‘sturdily constructed, masing performance. telephones with two rolls of wire com. 444 Us, gd) 
ig natal just hook up wth 4 trad wire sup’ plete with bush, Button an 95 s 


ay © POCKET PURSE RADIO! 


a an 
me © Se wo runs eatranses on euncrane tec eng” weasesh Gre ie eh 


GUARANTEED TO WORK ocala stations If used as directed. Listen 


pected eee 

ptelate LL A I, 

eae, check ip cue ortmen 

END ONLY $1.00 j2scéscb:hciet at gzaraay 

Hag Re GGe etme aes ay 

et bases acters wr erocea eaeba pss Soe oe os eee 
Soma ahs tear 


PAKETTE RADIO COMPANY, INC., Dept ppS-6, Kearney, Nebr. 
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RARE 


arcain SLIDE VIEWER 


for 2x2 slides 


U.S. ARMY AIR FORCE TYPE 


SUN GLASSES 


Ka. 


ed 


Se including cor 
REGULAR Teather 
$15.00 VALUES 


‘ith confidence at SS 
HABER & FINK inc. 


bot. P12 Warren St. New York 7, Ms 


et Vareseed vor Exernal see Tatornal leaks {n bloc 
Lt 


LIFETIME GUARANTEE So 


them 


BLOCKS AND HEADS- 


couron 


Tooay! 


a Ok OR kk kk kk ky 


* MOTORS - PLANES - CARS- BOATS- mopeLs * 


L: U-Contral or Free Flight Flying 
4 Plete with motor, plane and over 30 needed 


Only $10 COMPLETE 


witn 2% 007 as. 


for dogs. Kills fleas and) 
ice quick Keeps teas of 5 
7 days. Many home uses, 


A 1/40 hp Engine: 
wenn’ ony cemen, ner. EE) 


requ 
Complete with 3 sets of 
Hi-speed Tool Steal Cutters 


TOOLS FOR USE ON ALL DRILL PRESSES 
ROTARY WOOD PLANERS 
ALL-METAL SHAPER FENCES 
SPINDLE ADAPTERS AUXILIARY DRILL PRI 
RARRON TOOL COMPANY, ING, 

ehitects Detroit 1, Mi 


BARRON WORKSHOP 
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N. Y. SALVAGE 144 chombers st. wv.c. 


Ball-Bearing SPEED WHEELS 


oid tire—No Bearings 


Reena whee 
l 
ee 
1 15’ o 
Ss Bae asetion Cor 
"and 8x: 50” 


COLONIAL POST LAMP 


SST wea 


WAR SURPLUS! 


HIGH SPEED DRILL BITS 


LIKE NEW! Orginal value 


\ Wp, ieee 
Uf sapped? Ob Cane Cop repel 
_ AIRBORNE: SALES co. a in 


-—\ NEW B-M POWER MOWERS 


B-M MOWER COMPANY 


You Can Convert DRILL PRESS 
To SURFACE GRINDER In Seconds! 


Anchor Mfg. 


er 


| aR: (Aiton siteatns| 


WAR SURPLUS 


SIOUX FALLS SURPLUS STORE 
SIOUX FALLS, S.DAK. 
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with @ 


SEWING MACHINE MOTOR KIT 


NEW 
LOW PRICE 


2 §" 


COMPLETE 


ANYONE CAN INSTALL IT. . . QUICKLY! 
FITS ANY TYPE OF SEWING MACHINE! 
Convert your old sewing machine into a modern 
‘cirie sewing machine -.. at a fraction of # 
cost of a new mach 
* COMPLETE SET CONSISTS OF: MOTOR —fan- 
xd, Universal AC or DC, 60 cycles, 115 volts 
ong wearing rubber + PULLEY — Si 
hubbed » FOOT CONTROL — 


machine + Complete instruction sheet. 
FULL SATISFACTION OR MONEY BACK! 
BROWNELL DISTRIBUTORS, INC. 
308 Canal St., New York 13, N. Y. 


Please rush your kit at $16.75. The make of my 
machine is... . Handwheel turns: [] to- 
wards me [] away from me. 


NAME. 
ADDRESS, 


city. ZONE. 

To save postage and C.0.D. charges, 

enclosing $16.75 [, check [],_money order 
0.0. I'll pay poste 


on STATE... 


To sell the remarks 
ECISE "400" 
ADDING MACHINE 
to stores, offices and in. 
dividuals, Does work 
‘of $100.00 machines 
Stylus operated, Adds 
‘and subtracts atit 
matically.7 columns, 
FETIME GUARANTEE 
Sells for only $19.95. 
‘You earn up to $10.00 
on every machine. 


WRITE FOR DETAILS! “Soe 
E.C.A. MFG. CO.,2518 W. Montrose, Dept. P-6, Chicago 18, I 
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RPLUS 


SE FILMS 


HEAR THIS! 
CLOSE OUT SPECIAL 
All 1946-47 dating. Tropical overseas packing. Guaranteed 
to be as good as the day manufactured. Sold strictly on 
money back guarantee basis. 


<roll $4.28 
ron 1,05 
ol 2.50 


HOTTER GAS TORCH 


100% PRIMARY AIR KELLER: Y 
Sener $3.45 
LIANCES 


MORE POWER 


WITH PERFECT 


‘The prayers of the most worthy people often fail. Why? 
‘The unworthy often have the greatest health, success, 
| fiches and happiness, ‘The best, smartest, and most in- 


| dustrious people often have only pain, poverty and sor- 
Sentra pera ea hare Pa Po oe 
the highest mountains in the world, young Englishman 
found the answers to these questions. His eyes were 
opened by the strangest mystic he met during his twenty- 
‘one years of travels int the Far East. Sick then, he re- 
gained health. Poorthen, he acquired wealth and world- 
wide professional honors. He wantsto tell the whole world 
‘what he learned, and offers tosend a9,000-word treatise, 


FREE, to everyone who asks promptly. It is a first step 
to the POWER that KNOWLEDGE gives. There ia 
no obligation, Write for YOUR FREE COPY today. 


INSTITUTE of MENTALPHYSICS, Dept. 276-G 
213 South Hobart Bivd, —_—Los Angeles 4, Calif. 


J 


T crarrsman's aun. i 
1 1 

1 33 | 

1 1 

1 1 

papal | | 

Coa Getta s17.95, | SOE | 

CRAFTSMAN'S GUILD, Marlboro, New Jersey | cy = — “aa 1 


Ft SAVE ON SURPLUS, 


‘The Fadyet of the 


onth,” 95 oH 6. 


(SHIPPED EXPRESS - CHARGES COLLECT) 


Ey Stef Oxegen Tanks 


All merchandise subject to prise 
Sele, minimum order $2.00, No 
fers accepted. Michi 

adi 


con sonis FIRE EXTINGUISHERS 


Save Lives—Business and Property 


SAVE OVER $25.00 
Foam Type (Steel) 2% gallon Extinguish- 
em. A recent gvernment felease now avail. 
thle for immediate delivery” in original 


LE TO. HANDLE—EASY TO, OPERATE 
quickly _ 


Send check or M. O. for Quick Delivery 
THOMAS EQUIPMENT CO. iisnas city. ‘Me 


Say You Saw 
It In Popular Science 


MOTORIZE sousthouw 


SEWING MACHINE 
IN ONE MINUTE! 


NO WIRING! 
NO DRILLING! 
AC or DC 

With Light and 


Save Money-Make Money 
with LARSON Leathercraft 


AMERICA’S LOWEST PRICED 


TILTING BAND SAW 
1695 


THE JAY-KAY COMPANY 


P.O, Box 235 Kansas City, Mo. 
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How to Make 
Liquid Marble 
And BIG PROFITS In Your Own Business 


vi. aso6 | 


AMAZING PROFITS IN YOUR OWN 
Ic VENDING BUSINESS! 


does work compitte 


ise macbines ines portalaysanly carids carried: 


Pant Your Cor. 32 


408 
AYING NO MASKING-NO BRUSHING 


AMAZING NEW BRUSHLESS 
AUTO ENAMEL 


YouJUST WIPE ON 
with a POWDER PU 


instead of Brushing or 5; raving 
Bow 


Get Beautiful Mirror Like Finish 

That Looks Like Spray Job! 

At last! Practically anyone can now 

Paint his car with We PE No previous ‘OVER 125,000 

eet, a*beautirad i fon ob tha gives ; CARS PAINTED 

dn by Professional Auto Painters—at @ WITH WYPE 
mn of regular eost! With. W 


‘ou need NO BRUSH, 
@ MASKING! J) 


extra charge, You get a brilliant, glossy 

finish that is truly ‘‘factory-like.” No 

freak, No lap-marks. Guaranteed for 7 

SAVO Years nut to crack, peel, chip oF esa 

fade, if simple directions are followed. ae 

Fakes about aa) hour to appiy, Dries Used WYPE— 
free in an hour. WYPE comes in Pet 

nine most popular shades including ang fou ee Seld'car For 


those on newest model cars: Goes over 2 $200.00 More 
any other color, lacquer or enamel, $99) ‘Congratulations to 


See EAR COLO e’huner or? more rate Ties eraser 
Bank re cnt § AD QB ft rs Ket Rengtely 
Red = — Washington (dark) Blue er 
Monticello (ight) Blue EiSuong and te accepted 
Sun Beige (light) Tan A hority om 


a : 
ATR RTE ForYourProtection axe Fate trartee 


SEND NO MONEY « Get WYPE Today! ERaopinia Gracr’a quart'to paint sour car [Who cain apply net 


uy, just send us ti SONEY Business! 


at eie cc Jee aay me MO STREAKS OR LAPMA 


ttance with order and WE pay postage TRUST Wipe, \°!"** LOOKS LIKE SPRAY J) 


Some of the FAMOUS DEPARTMENT STORES th 


VISIT or PHONE 
THE STORE IN 
YOUR CITY. 


Xf you live in one 
eitles shown here, it will 
‘be. more “convenient” 19 
Duy “from ‘your favorite 
department’ sore 


co 
WYPE CORP. ST. LOUIS 4, MO. 
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GET THIS COMPLETE GARDEN 
AND LAWN CART SET 


ENDS HEAVY HANDLING AND HAULING 


LAWN AND LEAF CART 


HOT WATER DTV: 


MIDWEST MERCHANDISE MAI 
ELKHORN, WIS. 
SMASH 


6000 i" 


IN 324 PAGE 
Wholesale Book 


CONNIE BERT CO., 115 Clinton Road, Cleveland 8, Ohio 
Brand New! 


AIR CORPS B-7 GOGGLES 


GOV'T SURPLUS 7” 


CK 


PAUL VARKELL CO. 


37 West 39th StNew York 18 LO 4-7914 


iG MONEY in) ___Send for 
FREE CATALOG 
waite Now! 

No obligation 
ow YOU cat ar Ju oun pte Ps Ne a 3 ew 
expres nee, each ub. fa “4 

fmt Mineo Hobe Ts yor prio DONT OEE 
COLONIAL PLASTICS CO.» 26 5.1 st, St tous, Ma Dnt 5-2 


4 


st “out 
Shattororoot 12°24" stain fark, wi carey handle, 
check valve, two fect hose ing chil 
Sais $ $7. 
| Tank only 12°24". tapped each end ¥4 pipe thread. 500 1b, 
| scivers, net oats, buoys, ete. Each 75 
Small size tank, 6°x24", Only $2.08 


Price ©. Write for new catalog. 


MIDWEST SURPLUS SALES Co. 
| 2831 indiana Kar 


insas City, Mo, 


BURN WATER IN YOUR CAR 


New OCTA-GANE water 
INJECTING CARBURETOR GIVES 


Better Mileage & Pick up 
© More Power & More Pep 


i 
Only $22.25 Complete with Tank 
SEND TODAY! 

Meil posteard for pertioulars 
Continental Carburetion 
456 Station A, Richmond, Calif. 


DEALERS Wrte on your letterhead 
for information and discount sheets 


OCTA-GANE 
‘Water Injcang Catburtor 
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RUGGED? YOU BET! 


BELL "mse" 


RESISTANT 


LL. Mall check, money order 
for FREE Booklet “CP” 


BELL WATCH COMPANY, INC 


IW MANY ITEMS WE 
at “GADGETEER’S HEAVEN “THE WORLD'S LARGEST SUPPLY 


COVERS: 1° WAR SURPLUS... SENSATIONAL VALUES 


= al 
EISENHOWER JACKET 
Sizes 34 to 40. Used, but in 


adj Pertect Condit 
Wile They Last $3.99 va, 


[GO dl de, ype 730 wie 


PREM igs 


PULMASON 
kay 


AMETEAN QPTIERL €3- a TO, 


SCARTA TOE __—@ 


Sener $1.95 


See Tay 


{ORDER DIRECT FROM THIS AD Pincay scmpictic hom Da Bo. Al quotations. ©. Los Angels, 


fr cr nanstn catmoow fatty satca'ea Stet ine nee ates 
Tae LARGEST Te OF = aoa 
PALLEY SUPPLY 00. (fate ise, 
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MODEL 1200A8) 


MODEL 700 Aun 6 


CLINTON ENGINE CO. @ 


FAMOUS CLINTON GASOLINE ENGINES... 


© NEW. Complete, ready-to-run, compact, dependable “4-cycle single cylinder aircooled gasoline engines, by 
world’s largest producer, specializing in 1/4; to 3 H.P. engines. Over 300,000 in world-wide use. 


ORDER DIRECT.--anp SAVE! 

Theso are al Factory-Fresh Bacines—Not War Surplus—With standard 90 

Brace Sit Conhenee, Bond Cheek or Hotey Order mediate fn 
surcharers onivcinclade 3 


16353 East Jefferson 


vuarantec, 
Michigan 


re ‘Deliveries 


“DETROIT 30, MICH. 


‘ales tax. Free iit 
. 


FOR CAMPERS » SPORTSMEN 
stowaway 
— trailer 


Send for free 
‘lvstroted 


MeCULLOCH MOTORS CORP. 


a 


MEN'S FULLY GUARANTEED WEW | 


To-JEWEL WRIST WATCH 


Say You Saw 
It In Popular Science 


@ EARN MONEY e 
WITH THE WONDER VISE 


W. A. BICKEL & CO. 


403 South tovievard, Dept. A-B3 Oak Part. 


Hundreds of money-saving values at today's lowest 
prices—for your every need, 


FREE CATALOG of Refrigeration, Radio, and electrical 
Supplies. Sead for yours at once! 


©, & E. EQUIPMENT SUPPLY Co. 


NYLON FIsHity LINE $ 198 


Approximately 1 


STQRS wattee Cmeie conay 


AMBITIOUS MEN! 


Here Is Your Opportunity To Open An Office Under 
Your Own Name Requiring No Room Or Box Number, 
at an amazing low price— 


Only $12.00 and $24.00 Per Year 
CO-OPERATIVE OFFICE SERVICE, 126-P 


¢ THIS YEAR is expected to be the biggest in mail or- 
der history. So, if you want positive results, whether you 
have a business service, or merchandise t0 sell, of, an 
idea or patent 0 offer, you simply advertise it under 
your name, and 126 Lexington Avenue, New York 16, 
and that is all. From then on, you will have an office, 
and the co-operation of a well trained personnel. 


Lexington Avenue, New York 16, N. Y. 
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gazing 2 forl Offer / 
- with US WIPE 


Ww AUTO ENAMEL THAT 


LUSTR-WIPE New 
Auto Enamel and 
DURO Auto Body Solder 


AT ONE PRICE 


rpA COST!) 


NO BRUSHING Str’ 
NO SPRAYING i 


DURO puastic metAL Bopy SOLDER 
FIXES FENDERS AND BODIES LIKE NEW 


en IPOs 
HOC ee De 
A 


LUSTR-WIPE CORP., 166 W. WASHINGTON, DEPT. 63, CHICAGO 2, ILL. 

Please send me gts. of LUSTR-WIPE Auto Enamel at $3.95 Qt. 

I With each quart Include a can of DURO Aute Body Solder AT NO EXTRA COST. 
NAME_ a 


ZONE_ STATE 
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Right in Your 
Own Back Yard 


‘HE worst winter in history was deep 
ba 


and white in our back yard when we 
started thinking ahead to this June issue. 
But it’s part of our job to leapfr sons: 
arranging the millions of little pi that 
go into Popular Science and printing a 
million copies of the magazine take time. 

We figured this was going to be a tough 
summer, too, Lot of people with the itch 
to go—and no place, Lot more cars, but not 
enough new Not enough room on the 
old roads to go around. Not enough money, 
at present prices, to go around. 

So, we thought, a lot of people would 
probably be interested in staying home in 
the homes they were lucky to have. Now, 
fun at home is not exactly a new idea. In 
fact, this magazine has run a number of 
pieces about it. But this time we wanted 
something more than dimensional drawings 
for a back-yard barbecue. We wanted to 
sell the total idea and the simple principles. 
We wanted to show you how to find your 
own ideas right in your own back yard. 

First we talked it over with Arthur Bart- 
lett, a handy man with an idea himself. He 
and the whole editorial staff began puffing 
out possibilities like popcorn. Then 
Ray Quigley got into the act. In no time, 
we more suggestions than we could 
cram into a whole issue. The story began 
to spread like the smell of a stea 

As a result, we got more than an article: 
we got a cover feature. And I'll bet a steak 
to a frankfurter the Bartlett and Quigley 
families, at least, will have more fun at 
home this summer. 

The pictures are certainly as idyllic as 
a resort folder. The cost ranges from a few 
bucks to a few hundred—but you can be 
sure it will be less than a hotel bill. 

Like the PS April article, “10 Easy Ways 
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To Get That Extra Room,” the piece about 
Back-Yard Resorts begins with what you've 
got and what you want. 

What do you need for a family recreation 
center? 
. a feeling of privacy—that means a 


fence 

. . . food facilities—that means anything 
from a tray of hamburgers to an electrified 
barbecue pit. 

... sun and shade—that means a blanket 
under a tree or a complete outdoor living 
room. 

. +. game facilities—that means what you 
like, but reduced to minimum terms, 

for children—that means 
ation, but under your eye if 


out of your 
«Water, from a sunken wash basin for 


ics: you mix them to 
1 spending ability. 
Our story shows how these basics can be 
combined, and how some can do double 
duty, like the low-built play and sun table 
that needn’t be rushed out of the rain, and 
isn't so much trouble to set-up that you 
never use it, This and some kind of screen 
are all you may need. It's a bench when 
you sit on the edge to eat, a game table, or 
a sunning platform. 

But the big idea of this PS piece is not 
to give you ideas, but to show you how to 


find your own. 


Happy homing! 


This one 


'ZH-NAYU 


WHEN Y WIRE NEEDS REPLACING 


soit WUTO-UTE 


NEW AUTO-LITE 


RESISTS MOISTURE, 
HEAT, OIL and ABRASION 


If your car’s wiring is w 
ter-weary, replace it with 
Auto-Lite Steelductor, the 
seven-strand stainless steel 
wire used on war planes, 
that offers marked advan- 
tages in shielded systems. 
ductor is available on 
spools or in packaged sets, 
cut-to-length with term) 


© Voy puto tite 


atten able Hele nals, for all popular makes 
 uinous of cars, 
Preven 5 You can count, too, on 


Auto-Lite full- 
tery Cable wv 
Corrode Terminals for best 
results in your car, 


auge Bat- 


THE ELECTRIC AUTO-LITE COMPANY 
Toreate, Ontario Tolede 1, Obie 


Tune in the Dick Haymes Show, for Aute-Lite Thurs., 9:00 P.M., E.T., CBS 


gune 1948 287 


THE 


BASIC 


SHOP. TOCL 


1 Model C Bench Lothe—$171.40 
Va hep. motor ond arom switch 


9’ SOUTH BEND LATHE 


This South Bend 9" Precision Lathe is the basic tool for your 
shop. It enables you to perform accurately the same full range 
of operations done on South Bend Lathes in industry. Also, 
operations ordinarily performed on other machine tools are 
made possible through the use of efficient attachments. You 
get more for your money in a South Bend 9” Lathe. 

Write for Catalog 9-F or see local distributor—you will find 
his name under “Machine Tools” or “Lathes” in your classified 
telephone directory. 

NEW 14” DRILL PRESS —a ruggedly built tool unsurpassed for accu: 
racy and dependability, Prices start at $98.00, f.0.b. factory. 


(s] SOUTH BEND LATHE WORKS 


Building Better Tools Since 
A456 EAST MADISON STREET, SOUTH BEND 22, INDIANA 
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‘A Few of the Many 
Operations You Can Perform 


TURNING 


WOOD TURNING 


Let your motor inflate 
tires the EASY Way 


PLAY SAFE. A spare tire that is uninflaced can prove embar- 
rassing when changing a roadside flat, or a slow leak 
tonight would meana messy tire-changing job tomorrow. 
The Schrader Spark Plug Tire Pump is a quick, easy 


way to inflate your tires, air mattresses, rafts, etc, 


your 


ow 55" 


ee 
he 4 complete with adapte! 


Pumps 
air. Fits in place © 


A. SCHRADER'S SON, Div. of Scovill Manufac- 


turing Company Incorporated, BROOKLYN, N. Y. 
World's lergest Manvtocter of Tre Volver, Govges ond Accetores 


only clean, cool 


1 Spark Plug. LOW COST TIRE 


LIFE INSURANCE 

45050 Ponenger Tire 

Gouge. $1.60 
Keep a Schrader Gauge in your glove compartment. 


SEE YOUR REGULAR DEALER TODAY 
If be can't supply you, send coupon direct to SCHRADER 


SCHRADER, P.O.Box 240, Brooklyn 1,N.Y. 
In trying to buy a Schrader Pump in my neigh- 
borhood, I find my dealers do not have one. 
Please let me know where I can get one. 


My car is (make) 


(model) (year) 

Name. 

Address —____ (treet) 
(city) —___— (state) 


Please do not send money. 


Let your “T-Zone” tell you why 


More people are smoking Camels 


than ever before! 


©All over the country: 
are finding 


how that rich, full 
how that cool mild- 
ve if Camels don’t 


flavor de 
ness app’ 
suit your “T-Zone™ to a 


THE CHOICE OF EXPERIENCE! 


